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This investigation evaluated a computerized behavioral skills training package for teaching
responses to interview skills by adolescents and young adults with learning disabilities. The
package consisted of instructional videos, video-modeling, rehearsal, feedback, and selectionbased instruction.
Experiment 1 replicated and extended recent research which has suggested that a selectionbased protocol operating on a lag schedule of reinforcement is an effective and efficient method
for teaching responses to interview questions (O’Neill, Blowers, Henson, & Rehfeldt, 2015;
O’Neill & Rehfeldt, 2014). The purpose was to address some of the limitations of these studies
while testing the limits of the selection-based protocol in promoting topography-based responses
to interview questions by adolescents and young adults with learning disabilities.
Experiment 2 evaluated the efficacy of the computerized behavioral skills training protocol
while simultaneously comparing the basic package to an identical package plus the selection-based
protocol from Experiment 1. This experiment attempted to isolate the additive effect of selectionbased instruction from that of computerized behavioral skills training for teaching topographybased responses to interview questions by adolescents and young adults with learning disabilities.
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CHAPTER 1
INTRODUCTION
According to the American Psychiatric Association, the category of learning disabilities
was broadened in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders
(American Psychiatric Association, 2013) in order to increase diagnostic accuracy and
effectively target care. Specific learning disorder is now an overall diagnosis incorporating
deficits that impact academic achievement with specification in the areas of reading,
mathematics, and written expression. The National Center for Learning Disabilities (NCLD)
website (http://ncld.org) reports that 42% (2.4 million) of all students receiving special education
are diagnosed with a learning disability. This amounts to approximately 5% of the total public
school enrollment in the United States of America. Twenty percent of those students with a
learning disability drop out of high school as compared to 8% of students in the general
population and among working-age adults, only 55% of those with a learning disability are
employed.
The quality of education, training, and various socioeconomic factors surely play a role in
acquisition of the initial job interview and then employment. However, the interview process is
important because one might possess all the necessary professional attributes and have
considerable experience and skills but yet, poorly executed responses to interview questions will
fail to convey a satisfactory degree of information about the prospective employee’s history. A
poorly executed interview may result in an individual being passed over during the hiring
process.
In fact, a content analysis conducted by Hollandsworth, Dressel, and Stevens (1977)
looked at 338 on-campus interviews across seven interpersonal dimensions: 1. Eye contact was
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defined as appropriate eye contact when speaking or listening to the interviewer, 2. Loudness of
voice was defined as speaking with clarity and appropriately loudness without whispers or
shouts, 3. Body posture was defined as sitting erect, using appropriate hand gestures, and facial
expressions that were appropriate to the verbal message, 4. Fluency of speech was defined as
speaking spontaneously, using words well, and being able to articulate thoughts clearly, 5.
Appropriateness of content was defined as responding concisely, cooperating fully in answering
questions, stating personal opinions when relevant, and keeping the conversation to the subject at
hand, 6. Personal appearance was defined as being neat and clean in appearance and being
appropriately dressed, 7. Composure was defined as appearing at ease during the interview while
comfortable and relaxed. The authors concluded that appropriateness of content, fluency of
speech, and composure were the most important contributing factors in a positive employment
decision.
These findings stress the importance of verbal behavior in the interview setting and
suggest that verbal responses to interview questions should be a priority and thoroughly trained
in any vocational training program. For these reasons, a considerable amount of human resources
are committed to teaching appropriate responses to interview questions by individuals with
disabilities in the vocational training arena.
The NCLD website recommends that individuals with learning disabilities prepare in
advance to answer 18 questions included in a worksheet entitled “Practice Questions for Your
Job Interview” (available for download at http://www.ncld.org.php53-22.ord11.websitetestlink.com/images/content/files/practice-questions-job-interview.pdf). Questions in
this worksheet are separated into three main categories: Applicant, work history, and
job/company. There are nine questions related to the applicant: 1. Tell me about yourself, 2.
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What are your two greatest strengths? 3. What is your greatest weakness? How do you cope with
it? 4. Are you an organized person? What methods of organization work for you? 5. Are you a
"team player"? Explain and give some examples. 6. What kind of supervision do you prefer
while you’re doing your job? 7. How well do you work under pressure? Give an example. 8. Do
you think you have leadership potential? Explain. 9. What are your career goals?
Next, there are four questions related to the applicant’s work history: 1. Tell me about
your last job. 2. Why did you leave your last job? 3. What did you like best about your last job?
What did you dislike? Why? 4. What do you consider to be your greatest accomplishment in
your previous job?
Finally, there are five questions related to the prospective job and hiring company: 1.
Why are you interested in this job? In this company? 2. What do you know about our company?
3. What special talents or skills can you bring to this job? 4. What is your salary requirement?
What benefits (for example, medical, dental, vacation time) do you expect? The last section of
the worksheet recommends that an interviewee plan to ask questions during an interview that
will clarify job details and skills that the interviewer feels are most important to do the job
successfully.
The questions listed are not standardized and may or may not be asked by the employer.
The worksheet is available as a resource for vocational trainers. However, this worksheet does
not provide specific directions on how to answer questions in any of the three sections. There are
no instructions or examples of appropriate nor inappropriate responses to any of the questions.
Although the worksheet states that interviewees should attempt to find out more about the
position by asking questions, it does not specify exactly what information to ask for nor which
questions should be asked in order to acquire such information. This means that any individual
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wishing to educate a person with a learning disability on how to answer interview questions must
first have a solid understanding of the interview process and would therefore need to be a
seasoned interviewee themselves. In practice, these skills are often taught through repeated faceto-face interactions during which a client completes a worksheet with the guidance and
prompting of a vocational counselor or other staff member. This process requires that the
vocational counselor or staff member meet with a client either individually or in group format to
provide instruction through the methods outlined by their facility.
Schloss, Santoro, Wood, and Bedner (1988) performed a review of the existing literature
and recognized that although the social validity of teaching interview skills has been well
documented, few studies had attempted to validate effective strategies and technologies for
individuals with disabilities. Schloss et al. indicate that the process of preparing individuals to
answer interview questions is often time consuming and arduous. Training requires repeated
instruction, modeling, rehearsal, and feedback on the part of the vocational development center
(VDC).
The practice of Applied Behavior Analysis (ABA) has spearheaded the development of
one such teaching technology for skills training. ABA has demonstrated the effectiveness and
validity of a behavioral approach to teaching a variety of behaviors, including those relevant to
the interview process. The following chapter will outline the history and describe the behavioral
approach to skills training, provide a summary of the existing behavioral literature on interview
skills, discuss the implications of that literature, as well as explain how and why computer
technology should be incorporated into a behavioral approach to teaching responses to interview
questions by individuals diagnosed with learning disabilities.
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CHAPTER 2
BEHAVIORAL SKILLS TRAINING
Behavioral skills training (BST) is a package of procedures used to teach skills which
typically consists of instructions, modeling, rehearsal, reinforcement, and corrective feedback.
BST was first evaluated as part of the teaching-family model which was a behavior analytic
program designed to improve the conversational skills of adolescents at Achievement Place, a
community-based family treatment model for youths located in Lawrence, Kansas. A handful of
studies investigated the potential of the model with predelinquent youths at Achievement Place.
Origin of BST
Braukmann, Maloney, Fixsen, Phillips, and Wolf (1974) evaluated the overall validity of
a training package for various interview skills across three experiments. Diagnoses of
participants were not specified in any of the three experiments but all were adolescent males
recruited from the Achievement Place. Experiment 1 evaluated the general effectiveness of a 45
min training package for two male participants who were 15 or 16 years of age. Four groups of
behavior were measured: social behaviors, personal appearance, volunteering of information, and
posture. The package consisted of the trainer reading each instruction to the participant,
demonstrating the behavior, practicing the appropriate behavior on the part of the participant,
and the trainer providing feedback concerning the correctness of participant responses. Increases
over pretest were observed in the percentage of appropriate behaviors during staged interviews at
posttest. In Experiment 2, the validity of behavioral definitions was examined and a component
analysis of the training package was conducted. The same four groups of behavior were recorded
with the addition of eye contact with the interviewer being recorded. The purpose was to assess
the independence of the interview behaviors from one another as well as the effectiveness of
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each component of the training package for one new male participant who was 14 years of age.
The authors concluded that the behaviors were independent of each other, with the exception of
posture and eye contact and that each component of the training package was effective in
increasing performance in each of the behaviors measured. In Experiment 3, the effects of the
training package were replicated to see if naïve trainers could teach the skills to three new male
participants who were 12 to 16 years of age. Across three studies, the authors concluded that the
training package was effective in producing the desired behavior change with the possible
exception of the component for volunteering of information. They concluded that the behaviors
measured were independent, except posture and eye contact, and that naive trainers were as
effective as the experimenters when implementing the training package.
Maloney et al. (1976) used a similar training package to increase conversation-related
behaviors (i.e., answer-volunteering in response to questions), including three nonverbal
conversational components ("hand on face", "hand at rest", and "facial orientation"). Four
predelinquent female youths at Achievment Place were exposed to the training package in a
multiple-baseline design across youths and behaviors. The study reports that training sessions
were led by either a "teaching-parent" (specially trained houseparent) or by participating girls.
Points were delivered a consequence when a participant met predetermined behavioral criteria
with respect to conversation-related behaviors. Results suggested that the training was effective
in increasing behaviors and that participating girls could assist in the training of others.
Minkin et al. (1976) employed a training consisting of instructions with rationale,
demonstration, and practice with feedback. A multiple-baseline design across the behaviors of
asking questions and providing positive feedback by four girls who used these behaviors
minimally at Achievement Place. Adult judges were employed to rate skills in pre- and
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posttraining conversations of the four girls, five junior high-school peers, and five university
students. Results suggest that, after training, the four girls' conversational abilities were rated
substantially higher than those of their junior high-school peers.
These studies are considered the first evaluations of BST as part of a behavior analytic
program designed to improve conversational skills which led to a behavioral analytic approach to
teaching interview skills.
BST for Interview Skills
In a series of studies conducted by Kelly and associates, a small group format was
utilized to teach interviewing skills. Furman, Geller, Simon, and Kelly (1979) used a behavioral
rehearsal procedure to increase positive comments about work experience, employment interest,
and asking relevant questions during role-play interviews with three psychiatric patients. This
study suggests that rehearsal procedures may be an effective component of BST for some
interview skills. Kelly, Laughlin, Claiborne, and Patterson (1979) used behavioral group training
sessions that consisted of instructions, modeling, and in-group rehearsal of job interview
behaviors. The training was successful in increasing the frequency of various appropriate job
interview behaviors among formerly hospitalized aftercare patients. All participants showed
evidence of increased interviewing skills during role-play job interviews and most participants
obtained employment after training. Kelly, Wildman, and Burler (1980) implemented a treatment
package consisting of small behavioral group sessions for interviewing skills using instructions,
modeling, and rehearsal with four adolescents (14 to 16 years) with mild-moderate intellectual
disability. The procedures were aimed at increasing the adolescent’s ability to provide positive
information about their work-related experience, to convey their interest in the position, and to
ask relevant questions during an interview. Sessions lasted 45 min and were conducted three
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times per week for six weeks. The authors reported increases in ratings of performance during
role-play job interviews and in vivo generalization job interviews. This study demonstrated that
interview skills learned during BST may generalize to actual job interviews.
Hall et al. (1980) were successful in using a BST package consisting of instructions,
modeling, role playing, and positive and corrective feedback to teach interview skills to six
females with mild to moderate intellectual disability ranging from 19 to 41 years old. IQ scores
ranged from the low fifties to mid seventies with a mean of 61. Target behaviors included
appropriate vocal rate, tone of voice, and asking and answering questions appropriately. All
participants showed improvement in these areas and limited generalization was reported in this
study for three of the six participants across settings and interviewers. Generalization probes
were conducted in an unfamiliar office and with an unfamiliar interviewer.
Matthews and Fawcett (1984) were successful in employing BST to teach job application
completion and resume writing skills to adolescents with a learning disability. The instructional
materials contained written specification of the behaviors, examples of appropriate task
performance, and a rationale for each task. Trainees then practiced each task and received
feedback from an experimenter on the accuracy of their performance until the trainee met
criterion. An average of 2.5 hours of instructor time was required for each trainee to complete the
BST sequence.
Schloss et al. (1988) taught interview skills to two adult females with intellectual
disabilities using a BST package consisting of instruction, rehearsal, and feedback. The study
contrasted peer-directed instruction with teacher-directed instruction and found that both
strategies were effective regardless of who provided the instruction. However, the authors did
note that the peer-directed procedure involved less staff time than the teacher-directed procedure.
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Mozingo, Ackley, and Bailey (1994) employed a job interview skills training package
consisting of direct training by staff, a job coach, and a behavior analyst. The study was
successful in teaching responses that were considered highly beneficial by the hiring community.
These experiments suggest that BST is a useful tool for teaching interviewing skills and
other related behaviors to individuals with intellectual disabilities. Based on the existing
literature reviewed here, it can be expected that effective BST sessions will last at least 45 min
and that participants will require multiple administrations.
BST packages have since developed and been shown to be effective in teaching various
behaviors: picture exchange communication system (PECS; Rosales, Stone, & Rehfeldt, 2009),
discrete-trial teaching (DTT; Sarokoff & Sturmey, 2004), natural language paradigm (NLP;
Seiverling, Pantelides, Ruiz, & Sturmey, 2010), guided compliance (Miles & Wilder, 2009),
preventative safety skills (Miltenberger et al., 2004), functional analyses (Iwata et al., 2000), oral
care procedures (Tufenk, Rehfeldt, DeMattei, & O’Neill, in press), and social skills
(Nuernberger, Ringdahl, Vargo, Crumpecker, & Gunnarsson, 2013). With the validity of BST
packages well established, researchers have conducted inquiries into the effects of the individual
components of BST. It was not clear which components of the prior BST protocols were most
effective in teaching interviewing behaviors but research involving component analyses of BST
for unrelated behaviors suggest that some components may be more effective than others.
Components of BST
Feldman, Case, Rincover, Towns, and Betel (1989) evaluated the effectiveness of
instructions alone as compared to instructions, modeling, rehearsal, and feedback to teach
parenting skills (i.e., responsiveness to children) to individual with developmental disabilities.
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The authors suggested that verbal instructions alone did not have a large impact on parental
responsiveness and required the addition of modeling, rehearsal, and feedback.
Similarly, Krumhus and Malott (1980) found that instructions were not sufficient to teach
university students to provide social reinforcement during tutoring sessions. These authors
suggested that the modeling component substantially improved performance but were unable to
isolate and draw definitive conclusions about the effects of the feedback component.
Hudson (1982) found that parent teaching skills and the number of programs mastered by
their children with developmental disabilities were significantly greater for a BST group than a
group that received only verbal instructions and another which received verbal instructions with
a general description of behavioral procedures. These results were seen as evidence that
instructional components were not as effective as instruction combined with the modeling,
feedback, and rehearsal components of the package.
With mounting evidence to suggest that the instruction component may not be effective
or sufficient to promote skill acquisition, Ward-Horner and Sturmey (2012) employed an
alternating-treatment design in order to evaluate the independent effects of modeling, rehearsal,
and feedback components of a BST package for training teachers to implement conditions of a
functional analysis. The authors concluded that rehearsal was ineffective while feedback, and to
a lesser extent, modeling were the effective components of the BST package.
Kornacki, Ringdahl, Sjostrom, and Nuernberger (2013) performed a component analysis
of a conversation-based BST package to teach conversation skills to young adults with autism
and other developmental disabilities. The package included instructions, modeling of
appropriate conversation, rehearsal, and feedback for vocal and non-vocal conversation skills
including comments related to the conversation topic. The BST package was generally effective
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but results suggested that the necessary components of BST in teaching such skills may differ
across individuals. In other words, the effectiveness of each BST component varied across
individuals.
Finally, in situ training (IST) can be incorporated with the components of BST and is
typically conducted when a participant fails to demonstrate a skill during an in situ assessment.
IST involves corrective feedback and reinforcement delivered in the desired context for the
behavior of interest and has been found to be effective in promoting generalization in a number
studies (e.g., Gatheridge et al., 2004; Himle et al.; Johnson et al., 2005, 2006; Miltenberger et
al.,1999, 2004). IST has also been suggested as a procedure that can promote maintenance of
skills beyond the experimental setting (Johnson et al., 2006).
Incorporating Technology into BST
As mentioned previously, the process of repeated instruction, modeling, rehearsal, and
feedback can be time consuming and arduous for staff (Schloss et al., 1988). Video-modeling is
one technology that has become increasingly common and has been shown to increase
procedural implementation of instructional content when incorporated into BST (Catania,
Almeida, Liu-Constant, & DiGennaro-Reed, 2009). Video modeling plus rehearsal and feedback
have been shown to be effective in teaching abduction-prevention skills in children (CarrollRowan & Miltenberger, 1994; Poche et al., 1988). Beck and Miltenberger (2009) have suggested
that video-only treatments may be ineffective, perhaps due to the lack of corrective feedback and
reinforcement.
One study has evaluated the effects of a computerized BST (CBST) package on the
acquisition, maintenance, and generalization of safety skills using a computer game with
interactive components (Vanselow & Hanley, 2014). Participants did not correctly self-protect
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from dangers until IST was included in the CBST while performance did generalize to similar
dangers that were not exposed to IST. The authors suggested that CBST, when combined with
in-situ training, may be an acceptable substitute for the more traditional delivery of BST.
The continued inclusion of technologies in the delivery of BST is essential to behavior
analysis if the field intends to position itself at the forefront of the learning sciences. Video
recordings, computer games, and online learning environments might have the potential to
decrease the amount of staff time and resources involved in the delivery of BST. For example,
online or computerized BST packages could be implemented with little effort on the part of staff
and allow the learner to receive instruction, modeling, rehearsal, and feedback while navigating
the material at their own pace in much the same way as a teaching machine (Skinner, 1958), PSI
(keller, 1968) or CAPSI (Pear & Martin, 2004). The most difficult component of BST to
translate into a computerized modality is of course feedback, which traditionally, has been
delivered in a face-to-face fashion by staff or experimenter.
One such technology that will allow for such a translation has been available to behavior
analysts for decades and is yet to receive attention in the literature on BST. This efficient and
effective technology is found within an analysis of the different types of verbal behavior. Verbal
behavior is often crucial when learning complex communication skills, such as responses to
interview questions and has been suggested as one of the most critical components of the
interview process (Hollandsworth, Dressel, & Stevens, 1977). The next chapter outlines the
distinction between two types of verbal behavior and discusses the relevance and implications of
making this distinction.
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CHAPTER 3
VERBAL BEHAVIOR
Verbal behavior has been defined as behavior that is reinforced through the mediation of
another person, a listener, who has been conditioned precisely in order to reinforce the behavior
of the speaker (Skinner, 1957, p. 14 & p. 225). Skinner further distinguished between six
elementary verbal operants: echoic, mand, tact, textual, transcription, and intraverbal behavior.
For the purposes of the present analyses, an examination of the intraverbal operant will be
necessary.
Intraverbal behavior (Skinner, 1957, p. 71) is further defined as a verbal operant evoked
by a verbal discriminative stimulus and that does not have point-to-point correspondence with
that verbal stimulus and that is followed by generalized conditioned reinforcement. Over time,
intraverbal behaviors develop through both consistent and conflicting contingencies. That is,
many different responses can be brought under the control of a particular stimulus word or
phrase and many stimuli can control a single response. For example, a question such as “how are
you feeling?” is likely to evoke very different responses depending on a person’s recent
experience. On the other hand, questions such as “are you okay?”, “are you happy?”, and “are
you sad?” might evoke the same response (e.g., “yes”) depending on a person’s recent
experience.
Another factor to consider when dealing with intraverbal behavior is that through
stimulus generalization, novel stimuli can come to evoke intraverbal responses due to their
similarity to other stimuli. To build upon a previous example, the novel question “are you feeling
okay?” might evoke the same “yes” response due to the similarity of the questions. The
intraverbal unit can be as small as an individual sound such as a letter in the alphabet or may
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contain many words as seen in responses to questions. Skinner devoted only nine pages of his
treatment of verbal behavior to the intraverbal operant (Skinnner, 1957, pp. 71-80) despite noting
their importance in sustained speech. In this way, intraverbal behavior often functions as a
response to a question and therefore plays an important role in the interview process.
Two Types of Verbal Behavior
Michael (1985) identified two types of verbal behavior: Selection-based (SB) and
topography-based (TB). The former requires an effective scanning repertoire, a subsequent
conditional discrimination between stimuli, and no point-to-point correspondence between the
response form and the response product (e.g., choosing the correct answer during a multiplechoice examination). SB responses can be as simple as pointing to a stimulus or clicking a button
on a computer screen. In comparison, the latter involves an increase in the strength of a
distinguishable topography given some specific controlling variable, and point-to-point
correspondence between the response form and the response product (e.g., providing the correct
answer during an oral examination). TB responses are usually more complex in that they
typically involve a larger degree of response effort and discrimination than SB responses. Since
Michael’s seminal paper on the topic, researchers have continued to clarify the distinction
between SB and TB verbal behavior.
Bristow and Fristoe (1984) trained 20 typically developing children with an average age
8.2 years old to select a particular picture when presented with auditory nonsense words. Ten
participants in the first group were required to emit manual signs for six words when sample
stimuli were presented (TB condition) and later learned to select symbols from an array for six
other words (SB condition). Ten participants in the second group received similar training except
that the pictures used in each condition and the order of SB and TB training were counter-
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balanced. The authors report that TB responses were acquired slightly more readily and with
higher accuracy on all tests.
Hodges and Schwethelm (1984) examined the difference between acquiring signs (TB) or
matching-to-sample (SB) by 52 children with profound intellectual disabilities with an average
age of 12 years. Participants were shown objects as sample stimuli. In both conditions, the
researcher modeled the correct response but trained mands in the TB condition and tacts in the
SB condition. The authors report that participants learned more responses and did so faster in the
TB mand condition as compared to the SB tact condition. Unfortunately, it is unclear how the
results were affected by training different verbal operants in each condition.
Sundberg and Sundberg (1990) examined the differences in acquisition and accuracy
between the SB and TB verbal behavior of four adults (33 to 50 years of age) with mild to
moderate intellectual disability. The SB condition involved matching-to-sample training while
the TB condition involved manual sign training. The researchers reported faster acquisition and
higher accuracy for TB tact and intraverbal responses with mediating TB responses during an
equivalence test.
Wraikat (1990) taught five adults with mild/moderate developmental disabilities to select
from an array of symbols (SB) or to emit a manual sign (TB) when presented with an object or
nonsense syllable. Results suggested that participants acquired responses faster and more
accurately in the TB condition. The authors also noted that participants were more attentive
during the TB condition and sometimes engaged in vocalization prior to emitting a manual sign.
Wraikat, Sundberg and Michael (1991) used procedures similar to Sundberg and
Sundberg (1990) and Wraikat (1990) studies with the addition of an equivalence test. Seven
individuals (26 to 50 years of age) diagnosed with a developmental disability and moderate to
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profound intellectual disabilities participated. Results again indicated faster acquisition and more
accurate responding on all tests in the TB condition. The researchers report that participants were
more engaged in the TB conditions.
Stratton (1992) examined the effects of stimulus set size and SB or TB conditions in 28
college students. In the SB condition, participants were asked to select a written Japanese
character after being presented with an English word on a computer screen by clicking on the
appropriate character in an array of either five or twenty. In the TB condition, participants were
instead required to say the matching Japanese word when shown an English word on the
computer screen. Results indicated that the only difference between SB and TB conditions
occurred when the stimulus set size was 20, in favor of the SB condition. However, it was
reported that participants were likely engaging in covert TB responding during the SB task.
Wallender (1993) extended the research of Stratton (1992) by examining the effect of
familiar and unfamiliar sample stimuli on SB matching-to-sample performance. Twenty college
students were required to select the appropriate Japanese Kanji characters when presented with
either an English animal name (familiar group) or a Japanese Katakana character (unfamiliar
group). Results indicated much faster acquisition of responses when English words (familiar)
were used as sample stimuli and no difference in reaction times between conditions. The authors
suggested that familiar stimuli made the task easier but did not specify why such an effect might
occur.
Cresson (1994) compared SB and TB response acquisition in 16 college students. The
order of conditions was randomly assigned to each participant in order to control for sequence
effects. In the SB condition, participants were required to select a Japanese Katakana character
from an array in the presence of an auditory nonsense syllable or visual pattern. In the TB
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condition, participants were required to write the Katakana character which matched in the
presence of a nonsense sound or visual pattern. An equivalence test was also conducted in which
participants heard the nonsense sounds and were required to select from an array of the visual
patterns. The results suggested better TB performance across all tests.
Tan, Bredin, Polson, Grabavac and Parsons (1995) required eight college students to
provide SB and TB response in the presence of sample stimuli (French words). The SB condition
required participants to select English words from an array while the TB condition required
participants to type English words in response. The results suggested that responses were
acquired in both conditions with no noticeable difference between the two. However, the TB
condition employed by the researchers relied heavily upon a SB component (i.e., typing) which
may have affected the findings to some degree because it was not an exclusively TB response.
Potter, Huber, and Michael (1997) found that participants preferred SB tasks which
incorporated a TB component when taught relations between sample stimuli consisting of flaglike patterns and comparison stimuli consisting of dot patterns. These researchers found that
participants engaged in consistent vocal-verbal responding (i.e., problem-solving) during both
SB tasks and SB tasks with a TB component. This finding was seen as support for the notion that
some SB conditional discriminations, and emergent equivalence relations, are promoted by TB
vocal-verbal responding in individuals with extensive verbal repertoires. That is to say that overt
problem solving strategies might accompany SB conditional discriminations.
In review of the aforementioned studies, Potter and Brown (1997) have suggested TB
responses are acquired more readily than SB responses and that, in fact, TB responses might
promote the acquisition of SB responses in some contexts, especially in participants with
extensive verbal repertoires. These authors note that although SB responses appear easier at face
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value, the existing literature suggests that this assumption may not hold true. SB responses often
depend on technological assistance (e.g., typing) or some sort of hardware (e.g., cards) at a
minimum. It is possible that SB tasks are less likely to evoke the verbal behavior of talking to
oneself than TB tasks but it is likely that typically functioning adults engage in covert TB
responses during SB tasks (e.g., multiple-choice examinations).
Polson and Parsons (2000) commented on the concerns associated with ignoring the SB
versus TB distinction and cautioned researchers on the use of SB matching-to-sample (MTS)
tasks. Perhaps most important, is the potential for a unique property (e.g., a single word) of a
complex stimulus (e.g., answers to questions) to acquire control over responding due to nature of
SB responding. When this occurs, it is unlikely that generalized TB responses will have the
necessary point-to-point correspondence with the targeted choice stimuli. For example, responses
controlled by a unique property may suffice in providing an “accurate” answer during a multiplechoice examination but fall short during a short-answer examination because only that unique
property would emerge as the response. It is therefore beneficial to take steps to ensure that
responses come under the control of the appropriate variables.
Multiple Control of Verbal Behavior
Skinner (1957, p. 227) noted in a chapter on multiple control that the strength of a single
verbal response may be a function of more than one variable and that a single variable can affect
more than one response. Verbal stimuli can evoke many different intraverbal responses from
different people as well as many different responses from the same person. For example, “where
are you from?” will evoke various responses from different people and “What time is it?” will
evoke various responses from the same person at different points in the day. These questions
might also evoke different responses depending on the audience present. For example, responses
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in the presence of an English-speaking audience will differ than those in the presence of a
French-speaking audience. Skinner notes that in attempting to predict or control intraverbal
behavior, it is especially important to consider all relevant variables due to the influences of
multiple control.
Michael, Palmer, and Sundberg (2011) have since defined two types of multiple control:
convergent multiple control is the term used when the control of a single response is exerted by
more than one variable (e.g., stimulus generalization). Divergent multiple control is the
strengthening of more than one response by a single variable (e.g., response generalization). For
example, divergent multiple control might occur when a single question comes to evoke multiple
answers while convergent multiple control might occur when a single answer is evoked by
multiple questions. See Figure 1 for a diagram of convergent and divergent multiple control.
The multiple control of verbal behavior can account for some aspects of behavioral
variability by demonstrating that multiple variables can be brought to bear on a single response.
In this case, some dimension of the response might vary depending on how many variables are
involved. On the other hand, variability can emerge when a number of different responses are
strengthened by a single variable. The next chapter outlines other sources of behavioral
variability and discuss one method in particular that can be used to promote varied responses.
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CHAPTER 4
CREATIVITY AND BEHAVIORAL VARIABILITY
Creativity as an attribute of employers is sought after in the workplace but attempts to
identify and measure creative work-related behaviors are often met with difficulty. Torrance
(1966) identified four components of creative thinking: (a) Fluency: the production of large
numbers of ideas; (b) flexibility: the production of a large variety of ideas; (c) elaboration: the
development, embellishment, or filling out of an idea; and (d) originality: the use of ideas that
are not obvious or banal, or are statistically infrequent. In addition, Campbell (1960) has
suggested that creativity necessitates random variation because a truly novel response cannot be
anticipated.
Neuringer (2009) has suggested that variability is, in fact, a dimension of behavior
similar to other “operant dimensions,” such as topography, location, speed, and force. In other
words, the degree of variability across a set of responses can be predicted and influenced through
behavioral procedures. Neuringer (2003) identified three sources that influence behavioral
variability: (a) Decreases through states of illness and well-being (e.g., stereotypy), (b) increases
resulting from a sudden decrease in reinforcement (e.g., extinction bursts), and (c) increases
resulting from direct reinforcement (e.g. response classes). One type of procedure is the direct
reinforcement of variability through the lag n reinforcement schedule. In a lag reinforcement
schedule, n represents the number of previous responses from which the current response must
differ in order to contact reinforcement (Page & Neuringer, 1985). The aforementioned study
demonstrated that pigeons could meet lag contingencies by distributing left (L) and right (R)
pecking responses in an unpredictable manner. Each trial consisted of eight pecks (e.g.,
LRLRLRLR) and in order for reinforcement (food) to be delivered, the current pattern of eight
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responses across the two keys had to differ from the patterns of responses in a given number of
previous trials. This study demonstrated that variable behavior can be reinforced to approach
stochastic responding and that contingencies as high as lag 50 can be met, at least in pigeons.
During lag 50 trials, the current eight response sequence (e.g., LLLLRRRR) would have to differ
from the previous 50 sets of eight response sequences in order to contact reinforcement.
Prior to the introduction of lag reinforcement schedules, variability was evoked in human
studies of behavior through the differential reinforcement of response topographies. A number of
“creative” tasks were employed to demonstrate variability. For example, Goetz and Baer (1973)
employed differential descriptive reinforcement for different block structures and reported
increases within and across sessions for the response diversity of three typically functioning 4year-old females. Parenthetically, Napolitano, Smith, Zarcone, Goodkin, and McAdam (2010)
have since extended that study through the addition of a lag 1 reinforcement schedule, tangible
reinforcement, modeling, and prompts to ‘‘build differently’’. Increased diversity of blockbuilding responses was reported for one female and five males (ages 6 to 10) with an autism
spectrum disorder.
Other researchers have demonstrated behavior variability through a task that is
traditionally viewed as being inherently creative. Ryan and Winston (1978) demonstrated
differential reinforcement of higher rates of drawing forms and colors in the responses of three 57 year-old females with high interests in drawing. Other researchers have suggested the utility of
general and descriptive reinforcement in promoting “creative” drawing behavior (Goetz &
Salmonson, 1972; Fallen & Goetz, 1975). It is important to note that we often assign a creative
attribute to artists when their work exhibits an apparent departure from the popular style.
However, careful examination of the artist’s history will often unveil the contingencies and rules
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involved in the production of their work. Scientific inquiry is no different (Skinner, 1957). For
these reasons, the variables involved in the production of “creative” behavior are often
overlooked. The result of which is the development of tests for the creative attributes instead of
studying the conditions under which creative behaviors develop.
Recent attempts to promote variability in responding have examined the effects of lag
reinforcement schedules on verbal behavior. Lee, McComas, and Jawor (2002) compared
differential reinforcement of appropriate responses (DRA) to a lag 1 reinforcement schedule plus
DRA for responses to social questions (‘‘What do you like to do?” & “How are you?”).
Participants were two 7-year-old males and one 27-year-old male with autism. The authors
reported higher variability of appropriate verbal responding during the lag condition for two out
of three participants. However, the authors noted that the presence of preferred stimuli was not
controlled and may have influenced responding.
To address this limitation, Lee and Sturmey (2006) compared DRA to DRA plus lag 1
plus alternating percentages of preferred items with three 17-18 year-old adolescents with
autism. The authors reported that the presence of preferred tangible stimuli alone was insufficient
as an explanation for variable responding and suggested that the lag reinforcement schedule was
necessary to evoke varied responses to a social question (“What do you like to do?”).
Esch, Esch, and Love (2009) employed a multiple baseline combined with a reversal
design to demonstrate that lag reinforcement could be used to promote variable vocal responses
in two nonverbal children (ages 2 & 7) diagnosed with autism. Vocal response variability was
measured by the correspondence (or lack thereof) of a response to the response topography
emitted in the preceding trial (i.e., lag 1). Results suggest that a lag 1 reinforcement schedule
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may be an effective tool for strengthening the variability of vocal repertoires in severely speechimpaired children.
Susa and Schlinger (2012) employed a changing criterion design to evoke varied
responses to a social question. Prompts for varied responses were provided contingent upon
incorrect responses and were faded during the first session of each lag condition. Results
suggested increased variability in responding with each successive lag criterion (i.e., lag 1-3) and
resulted in the acquisition of three novel responses to a social question (i.e., “How are you?”) by
a seven-year-old male with autism.
Heldt and Schlinger (2012) implemented a lag reinforcement schedule for the tact
responses of two children (ages 4 & 13). One participant was diagnosed with autism and Fragile
X Syndrome, the other with a mild intellectual disability. Results suggest that the frequency of
novel tact responses increased with exposure to the lag 3 reinforcement schedule. Probes were
conducted in order to assess for maintenance and indicated that novel tact responses were
emitted at 3-week follow-up.
Koehler-Platten, Grow, Schulze, and Bertone (2013) extended the work of Esch, Esch,
and Love (2009) by evaluating the effects of a lag 1 reinforcement schedule on the vocal
variability across three children (2 to 6 years of age) diagnosed with autism. In this study, the
authors narrowed the definition of variability to responses that included novel phonemes. Results
suggest that cumulative number of novel phonemes, percentage of trials with variability, and the
number of different phonemes emitted per session increased during the lag 1 intervention for two
of the three participants.
Lee & Sturmey (2014) evaluated the use of a script-fading procedure and a lag 1
reinforcement schedule during brief conversations by three children diagnosed with autism using
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a multiple-baseline design. Scripting and script-fading involved audio taped models for
participants to imitate in response to antecedents provided by the experimenter during
conversations. Results suggest that participant’s appropriate responding increased in variability
when the lag 1 reinforcement schedule was in place and the experimenters report similar results
for scripting. Generalization of varied responding to different settings, people, and conversations
was not apparent.
These findings suggest that lag reinforcement schedules are effective in promoting varied
verbal responses. However, the potential for lag reinforcement schedules to promote the
emergence of variable verbal responses in adults has received little attention.
A Problem with Schedules of Reinforcement
In response to psychologists who asserted that all human behavior is rule-governed,
Skinner (1966) distinguished between behavior in direct contact with environmental
contingencies and behavior in contact with verbal descriptions of those contingencies (i.e., rules).
Skinner asserted that rule-governed behavior may be established by the verbal communities
precisely because it is insensitive to contingencies. It stands to reason that verbal responding in
adults might be more likely to be labeled as unscripted or “creative” because the effects of
schedules of reinforcement are clouded by rules.
In fact, Hayes, Brownstein, Haas, and Greenway (1986) have suggested that the
specificity of a rule provided during an experiment can affect the degree of sensitivity to
contingencies. The authors suggest that general instructions will typically promote sensitivity to
contingencies while explicit instructions do not. In determining whether a behavior is
contingency-shaped or rule-governed, the authors suggest that only behavior that is reliably
sensitive to changes in contingencies should be considered solely contingency-shaped. In
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support, Shimoff, Matthews, and Catania (1986) have provided evidence that apparent
contingency-shaped behavior in verbal adults may in fact be influenced by rules and exhibit
pseudo-sensitivity. Rules are likely to play an important role in the development of variable
behavior of verbal adults when lag reinforcement schedules are in effect. For example, the rule “I
should provide a different answer this time” does not specify the number of responses to which
the current response should differ. This lack of specificity may not interfere with a lag 1
reinforcement schedule is likely to interfere with a lag 2 or lag 3 reinforcement schedule.
However, responses to interview questions might benefit from the interaction of rules and lag
reinforcement schedules if responses contain various details which are not readily apparent
through visual inspection of the person’s application materials.
Applied research has focused on manual arrangement of lag reinforcement schedules. In
order to include lag reinforcement schedules when teaching responses to interview questions, the
programming of stimuli and the delivery of consequences will need to be automated. The next
chapter discusses how lag reinforcement schedules can be incorporated into a computer program
using SB responding.
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CHAPTER 5
COMPUTER TECHNOLOGY AND LEARNING
In recent decades, a shift in the prominent pedagogical paradigm has led to the
development of evidence-based approaches which stray from the traditional instruction-based
learning approaches. For example, learner-centered teaching (Weimer, 2002) has emphasized the
role of teachers as guides, facilitators, and designers of learning experiences in order to improve
learning outcomes. Flipped Learning (Bergmann & Sams, 2014) is an approach to teaching in
which students typically view lectures via video recordings outside the classroom; this allows the
instructor to spend less time lecturing during face-to-face time and focus more on activities that
will enhance the students’ knowledge and skill. Another popular approach is problem-based
learning (PBL) (Barrows, 1996). In PBL, problems form the organizational focus and act as a
vehicle for teachers to facilitate and guide learning. The common denominator of these
contemporary approaches is a trend towards the role of the learner as an active and engaged
participant in the instruction process. Another aspect of the pedagogical paradigm shift in higher
education has been an increase in the accessibility of learning technologies which has led to the
development of what might be termed technology-enabled learning.
Technology-enabled learning (Ertmera & Ottenbreit-Leftwichb, 2013) is a term for the
pedagogical approach pioneered by Jonassen (1996) in which teachers are encouraged to use
technologies beyond their typical functions in order to engage students. According to Jonassen
and Reeves (1996), technology is best employed when students, not teachers, use it as a tool to
access, analyze, interpret, and transform information so they might then share their knowledge
with others. Technologies such as email, listservs, blogs, and a host of social networking tools
can be used in this respect. Much can be accomplished in the present day by incorporating the
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latest technology and online education has become very popular, but there is still a need to
identify the most effective mechanisms for producing learning outcomes.
The notion of a paradigm shift in an approach to learning is nothing new to behavior
analysts. Skinner’s (1958) teaching machines were an attempt to incorporate technology that
could arrange the optimal conditions for self-instruction. Teaching machines functioned in much
the same way that a private tutor might; by evoking specific forms of behavior, which were then
differentially reinforced and brought under the control of specific stimuli. At their own pace, the
learner worked through sets of interrelated “frames” for a particular concept with little to no
errors in the process.
The personalized system of instruction (PSI) (Keller, 1968) was another departure from
the traditional role of the student as a passive receiver of information to that of an active
participant in the instructional process. The role of the teacher became that of a facilitator of
learning in others through the management of instructional contingencies. In recent decades,
research based on Keller’s premise has led to the development of a computer-aided personalized
system of instruction (CAPSI) (Pear & Martin, 2004) which combines classroom instruction with
web-based learning. With an emphasis on discovering and controlling the variables of which
learning is a function (Skinner), behavior analysts are poised to be involved in the evaluation of
the optimal conditions under which technology-enabled learning occurs.
Technology-Enabled Applications of SB Responding
A common application of SB technology-enabled learning is often utilized by researchers
of the stimulus equivalence paradigm. Stimulus equivalence is a behavioral strategy for teaching
that involves direct training on certain relations among instructional stimuli which results in the
emergence of untrained relations among those stimuli (Sidman, 1994). The procedure typically
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involves the programming of a sample stimulus and multiple comparison stimuli from which a
selection is to be made. The earliest studies focused on the promotion of simple reading skills
while recent research has demonstrated that equivalence procedures can be effective in teaching
more complex skills. Among the many applications of stimulus equivalence, a handful of studies
are dedicated to improving the methods employed in higher education. Rehfeldt (2011) has
suggested that if the SB stimulus equivalence paradigm is to mature and have a lasting
impression on educational practice, research on the development of complex behavior is
warranted.
To that end, studies have demonstrated the success of instruction with SB stimulus
equivalence protocols in the teaching of advanced mathematical functions (e.g., Fields et al.,
2009; Ninness et al., 2005, 2006, 2009), brain region-behavior relations (Fienup, Covey, &
Critchfield, 2010), and various other complex verbal skills.
Walker, Rehfeldt, and Ninness (2010) taught SB intraverbal (i.e., a verbal operant evoked
by a verbal discriminative stimulus, does not have point-to-point correspondence or formal
similarity with that verbal stimulus, and is followed by generalized conditioned reinforcement)
relations to promote identification of disease-related terminology (i.e., disease names-definitions,
disease names-primary causes, and primary causes-treatments) using multiple-choice worksheets
and showed that untaught vocal intraverbal responses and untaught written intraverbal responses
emerged during posttests.
Lovett, Rehfeldt, Garcia, and Dunning (2011) showed the emergence of untaught TB tact
(i.e., a verbal operant evoked by a nonverbal discriminative stimulus and followed by
generalized conditioned reinforcement) responses after SB training in the identification of single-
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subject experimental design concepts (i.e., design names-definitions, design names-design
graphs, & design names-clinical vignettes).
Walker and Rehfeldt (2012) used a computerized equivalence protocol to teach similar
relations to Lovett, Rehfeldt, Garcia, and Dunning (2011) and showed the emergence of written
TB intraverbals and generalization of the relations to novel graphs and novel clinical vignettes.
Together, these results suggest that emergent skills resulting from SB protocols may generalize
to novel response topographies when such complex stimuli such as disease terminology and
experimental designs are involved.
Another example is provided by O’Neill, Rehfeldt, Muñoz, Ninness, & Mellor (in press).
The purpose was to compare the effect of a stimulus equivalence procedure to that of a
traditional study method when learning Skinner’s taxonomy of verbal behavior. Specifically, the
SB stimulus equivalence paradigm was used to teach relations among elementary operant names,
antecedents, consequences, and examples of each operant. A comparison group read a chapter
from a popular first rate textbook. The authors tested for the emergence of SB and TB intraverbal
responses as well as generalization to novel stimuli. On average, the Equivalence group
performed at a level which was 10 percentage points (i.e., a full letter grade) above that of the
Reading group suggesting that SB equivalence procedures might be a viable alternative to
traditional study habits.
SB Responding to Interview Questions
O’Neill and Rehfeldt (2014) suggested that 1 h of exposure to a SB protocol was
sufficient to promote TB intraverbal responses in two individuals with a learning disability. The
program operated on a lag 1 reinforcement schedule which was incorporated in order to promote
divergent multiple control of variable SB responses by each of three typical interview questions.
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In other words, participants learned multiple TB responses to each interview question through
practice facilitated by the SB protocol. The authors suggested that convergent multiple control
was exerted by the components of the program, rendering the necessary and sufficient
components unclear. The program consisted of a SB (i.e., multiple-choice), audio (i.e.,
recordings of questions and feedback), and TB (i.e., saying the multiple-choice selection out
loud) component. The study reported some evidence of maintenance and generalization to a
novel setting and interviewer.
In a follow-up analysis, O’Neill, Blowers, Henson, and Rehfeldt (2015) examined the
additive effects of the SB, audio, and TB components of the same program. The authors
concluded that a SB protocol for responses to interview questions should include a TB
component and that lag reinforcement schedules can be useful in promoting variable responding
during SB Instruction. An explanation for the increased effectiveness of the additive conditions
is found in an analysis of the multiple control of verbal behavior. Similar to the findings of
O’Neill and Rehfledt (2014), divergent multiple control was apparent in that each target question
came to evoke multiple accurate responses promoted by the lag reinforcement schedule. The
authors argue that during the SB only condition, convergent multiple control over SB responding
was exerted by accurate response options, resulting in a narrowly-defined response class. In
other words, multiple responses options were brought to bear on the SB response which resulted
in varied TB responding.
This pair of studies reflect the effectiveness and efficiency of incorporating computer
technology-enabled learning via a computerized SB instructional protocol for teaching interview
skills. SB instructional protocols are similar to Skinner’s (1958) teaching machines in that they
are an attempt to incorporate technology that will arrange the optimal conditions for self-
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instruction. SB instruction functioned in much the same way that a vocational tutor might; by
evoking specific forms of responses to interview questions, which were then differentially
reinforced and brought under the control of specific instructional stimuli. At their own pace, the
learners worked through sets of responses to a particular interview question with little to no
errors in the process. The SB instruction for interview questions was also similar to the PSI
outlined by Keller (1968) in that the role of learner was that of an active participant in the SB
instructional process while the role of the instructor became that of a facilitator of learning
through the management of instructional contingencies programmed into the SB instruction. In
fact, the SB instructional for interview responses are most similar to the CAPSI designed by Pear
and Martin (2004) in that both combined personalized instructional material with computer
technology-enabled learning.
It is suggested that with such SB instructional protocols incorporated into existing
vocational training programs, staff time and resources could be allocated to the more arduous
task of fine-tuning a client’s interviewing repertoire. The authors suggest that future research
should continue to identify the optimal conditions under which SB learning occurs and that an
evaluation of the effects of SB instruction, in the context of a CBST package for interview skills,
will yield useful information for the development of computer technology-enabled learning tools.
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CHAPTER 6
PURPOSE OF THE PRESENT STUDY
Experiment 1 replicated and extended the recent research which has suggested that SB
instruction operating on a lag reinforcement schedule is an effective and efficient method for
teaching responses to interview questions (O’Neill & Rehfeldt, 2014; O’Neill, Blowers, Henson,
& Rehfeldt, 2015). SB instruction differed slightly from the previous studies with the addition of
a video-recorded interviewer who asked interview questions and provided feedback to participants.
The primary purpose is to identify the limits of SB instruction in this context by determining the
optimal number of SB response options when attempting to promote varied TB intraverbal
responses to interview questions. The secondary purpose was to evaluate the effects of teaching
multiple SB responses on the emergence of novel (i.e., untaught) and recombinative (i.e.,
combinations of taught) TB intraverbal responses. For example, “I always finish my work” and “I
pay attention to details” may be recombined as “I always pay attention.” The effects were evaluated
across three interview questions in a multiple probe design for each of two individuals diagnosed
with a learning disability.
Experiment 2 evaluated the efficacy of the computerized behavioral skills training protocol
while simultaneously comparing the basic package to an identical package plus the selection-based
protocol from Experiment 1. It evaluated the additive effects of the SB instruction from
Experiment 1 when included in a CBST package for teaching TB intraverbal responses to
interview questions by young adults with learning disabilities. CBST was compared to CBST plus
SB Instruction (CBST+). The former package consisted of four components: Video instruction,
video modeling, rehearsal, and feedback. The latter package consisted of five components: Video
instruction, video modeling, rehearsal, feedback, and the SB instruction from Experiment 1.
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Interview questions were pseudo-randomly assigned to each condition and the effects of each were
evaluated across five individuals diagnosed with a learning disability in a multiple probe design.
The purpose was to determine the utility of including SB instruction and lag reinforcement
schedules as a component of CBST in the context of learning responses to interview questions.
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CHAPTER 7
METHOD
Experiment 1
Participants
Two participants were recruited from a local VDC. The VDC provides instruction for a
wide variety of adaptive behaviors including the skills necessary to attain and maintain gainful
employment. Participant 1 was a 20-year-old male diagnosed with a learning disability not
otherwise specified and had a documented WISC III full scale IQ of 72. Participant 2 was a 22year-old male diagnosed with a learning disability not otherwise specified and had a documented
WISC III full scale IQ of 73. Verbal repertoires were sufficient to vocally communicate vocational
interests and experience. Participants were identified by the director of the VDC as being literate
in basic computer functions (i.e., operating a mouse) and having some exposure to formal
interview instructional programs. Each was in need of additional instruction for interview
questions as determined by the director of the program before the VDC would consider the
participants ready for community interviews.
Setting and Stimuli
The experiment was conducted in a classroom at the VDC. There were multiple tables,
chairs, and a laptop computer in the room during sessions. During TB pretests and posttests, the
researcher and participant sat on opposite sides of the table such that they were facing one
another. Sessions lasted from three to five minutes. Instructional sessions were of approximately
equal duration and were conducted a maximum of ten times per week per participant in the same
room. A maximum of two instructional sessions per participant were completed in one day with
a short break in between sessions. During these sessions the experimenter sat behind the
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participant so that the computer screen was visible to both. Visual Studio Express 2013© was
used to conduct instruction on a laptop computer in program mode. The program consisted of
one form which can be loaded with 3 to 5 response options. Response options were randomly
assigned their position on screen for each trial by the Visual Studio program. Question 1 had
three response options, Question 2 had four response options, and Questions 3 had five response
options. Figure 2 provides an example of the on-screen program loaded with five response
options.
Design
A multiple-probe design (Horner & Baer, 1978) across a set of three questions for each of
two participants was employed in Experiment 1. Pretest data were collected for all questions
until stability was evident through visual inspection. Question 1 then moved to instruction. When
posttest data for Question 1 meet criterion, Question 2 then moved to instruction. This process
was repeated for Question 3. This design allowed for staggered exposure to the intervention
across three behaviors (i.e., responding to three different questions) while controlling for major
threats to internal validity. Specifically, the design was chosen for its strengths in controlling for
history, maturation, repeated testing, and diffusion of the intervention.
Variables
The primary dependent measures were accurate and inaccurate responses to interview
questions. Accurate responses were defined as vocal-verbal responses related to the work place
environment and participant history of employment. Accurate responses were then further
discriminated into three subtypes as (a) exact, those with point-to-point correspondence with
programmed response options; (b) recombinative, those with partial point-to-point correspondence
with one or more programmed response options; or (c) novel, those with no point-to-point
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correspondence with any programmed response options. Inaccurate responses were defined as
vocal-verbal responses unrelated to the work environment and the participant’s employment
history. Non-response was defined as the vocal-verbal response “no” or other functionally
equivalent response (e.g., not at this time). Non-vocal responses (e.g., shaking head) in the absence
of a vocal-verbal response were not anticipated and did not occur. All sessions were videorecorded so that interobserver agreement (IOA) could be scored. IOA was scored for 100% of preand posttest mock-interviews by two independent observers. Exact count-per-session IOA was
calculated by dividing the smaller number by the larger number within sessions. The number
sessions with 100% agreement was then divided by the total number of sessions and multiplied by
100 to acquire a percentage. An acceptable level of IOA was 80%. Resulting IOA was 81%.
Interobserver agreement was scored using Appendix A.
Procedure
TB pretests. Pre-session consisted of the experimenter instructing the participant that “I
am going to ask you a series of questions and I would like you to answer these questions as you
would in a job interview. Are you ready to begin?” This statement signaled the start of the test
session. An experimenter sat at a table, facing the participant, and asked eight interview questions,
one at a time. The director of the VDC identified each of the eight questions as being particularly
crucial to the interview process. Variations of six of the eight questions are listed on the NCLD
website as “questions employers might ask at the job interview” and can be found on the National
Center for Learning Disabilities website at http://ncld.org/adults-learning-disabilities/jobsemployment-ld/job-interview. The eight questions were as follows: (1) What can you tell me about
yourself? (2) Why would you like to work here? (3) What are your strengths? (4) What are your
weaknesses? (5) How do you handle pressure and stress? (6) What motivates you? (7) How do you
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work in a team? (8) Do you have any questions? Examples of accurate and inaccurate responses
to each question can be found in Table 2. After each response, a general acknowledgement (e.g.,
“okay” or “alright”) was provided immediately after the participant’s initial response to each
question. No other feedback was provided during pretest. When the participant has responded to
the eighth question, the experimenter signaled the end of the test session with “Alright, thanks for
your time.”
When performance on pretest probes was deemed visually stable, accurate and inaccurate
answers were identified by the director of the VDC. The Interview Questionnaire (Appendix B)
were scored for all TB tests. Three questions to which the participant provided: a) any inaccurate
answers, or b) a non-response, were selected for intervention. Some accurate responses provided
during pretest (i.e., familiar stimuli) were retained for inclusion in the SB instructional protocol
but no more than one was retained for any particular question. The order of program during
instruction will differ per participant in order to control for potential diffusion of the intervention.
SB Instruction. Upon start-up, a box appeared at the top-center of the screen and
contained the relevant interview question. Approximately 3 s after the question box appears,
three to five response options appeared below the question box. Accurate response options
appeared simultaneously arranged so that each response appears under the above response
approximately 17.5 mm apart from one another. All text used was sizes 28-30 and displayed in
Ariel font. The instructional protocol operated on a lag 1 reinforcement schedule for accurate
answers. This required participants to select a different response than the immediately preceding
response in order to contact affirmative feedback at the end of each trial. In addition, the program
provided: (a) Video/audio recordings of a single interview question when the play button is
pressed; (b) video/audio feedback (e.g., “great answer”, “very interesting”, etc.) for accurate
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selections which also met the lag 1 reinforcement schedule; c) textual redirection to the previous
screen (“Button text is a good answer but press here to try again” on an orange background) in
response to accurate selections which do not meet the lag 1 criterion; and d) textual feedback
plus redirection to the previous screen (“Button text is not appropriate, press here to try again”
on a red background) for inaccurate selections. No audio feedback was provided during
redirection to a previous screen.
Participants sat at the table with the laptop computer in front of them. Before the start of
each session, participants were instructed to complete the following steps for every trial: (a)
Press play on the video at the top of the screen and wait for the video/audio recording to play, (b)
state aloud the answer you have chosen (i.e., a textual response), (c) press on the answer button
you have chosen, and (d) read or listen to any feedback the program provides. Step (a) indicates
the onset of a trial and step (d) indicates the offset. Twenty trials of an individual question were
completed during each session with three to five response options available for selection,
depending on the question. Mastery stipulated that a lag 1 criterion be met on 90% of trials (i.e.,
18 out of 20 trial responses criteria were different than the immediately preceding trial’s
response). Lag 2 or higher criteria may be implemented if the lag 1 criterion is not sufficient to
promote selection of three to five available accurate response options for a particular question.
For example, a lag 2 reinforcement schedule required the selection of a different response than
the last two immediately preceding responses in order to contact reinforcement. In addition,
participants were required to complete three consecutive instructional sessions at or above the
90% lag criterion before moving to posttest for any particular question. These mastery criteria
ensured that two requirements are met: (a) All accurate responses were selected multiple times
during a session, and (b) inaccurate responses were not be selected more than twice per session
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before moving to posttest. The SB Instruction program automatically wrote and saved the text
associated with each button press to a text file and closed the program when twenty trials
occurred.
TB posttests, generalization, and follow-up probes. Posttest sessions were identical to
pretest sessions. The criteria for moving from posttest to intervention for the next question were
a) zero inaccurate TB vocal-verbal responses, b) emergence of all accurate TB vocal-verbal
responses based on the number of SB options, and c) stable patterns of TB vocal-verbal
responding to all questions remaining in pretest. Follow-up probes were identical to pretest and
were conducted at one week.
Experiment 2
Participants
Three additional participants were recruited from a local VDC. The VDC provides
instruction for a wide variety of adaptive behaviors including the skills necessary to attain and
maintain gainful employment. Participant 1 was a 20-year-old male diagnosed with a learning
disability not otherwise specified and had a documented WISC III full scale IQ of 60. Participant
2 was a 20-year-old female diagnosed with a learning disability not otherwise specified. IQ scores
were not available. Participant 3 was a 21-year-old female diagnosed with a learning disability not
otherwise specified. IQ scores were not available. Participant 4 was a 19-year-old female
diagnosed with a learning disability not otherwise specified and had a documented WAIS IV IQ
of 64. Participant 5 was a 22-year-old female diagnosed with a learning disability not otherwise
specified and had a documented WISC III full scale IQ of 66. Verbal repertoires were sufficient to
communicate vocational interests and experience. Participants were identified by the director of
the VDC as computer literate and having some exposure to formal interview instructional
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programs. Each was in need of additional instruction for interview questions, as determined by the
director of the program before the VDC would consider the participants ready for community
interviews.
Setting
The experiment was conducted in a classroom at the VDC. There were multiple tables,
chairs, and a laptop computer in the room during sessions. During mock interviews, the
researcher and participant sat on opposite sides of the table such that they were facing one
another. Instructional sessions were conducted every other day in the same room with no more
than two per day with a break in between sessions. During these sessions the experimenter sat
behind the participant so that the computer screen was visible to both.
Design
A multiple-probe design (Horner & Baer, 1978) across a set of two to four questions for
each of five participants was employed. A multi-element design was incorporated within each
tier of the multiple-probe design such that each question was pseudo-randomly assigned to either
the CBST condition or the CBST+ condition. Pretest data was collected for all questions until
stability was evident through visual inspection. Participant 1-3 then moved to randomly assigned
CBST for two questions and CBST+ for two questions Posttests were completed while pretest
data collection continued for the remaining participants. When posttest data for Participant 1-3
met criterion, Participant 4 moved to CBST for one question and CBST+ for one question. And
when Participant 4 met criterion, Participant 5 was moved to CBST for one question and CBST+
for one question. This design allowed for exposure to the intervention across five participants at
three staggered time points while controlling for major threats to internal validity. Specifically,
the combined design was chosen for its strengths in controlling for history, maturation, repeated
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testing, sequence effects, and diffusion of the intervention. The general sequence of conditions
was as follows: Pretest, CBST for one to two questions, TB posttest, CBST+ for one to two
questions, TB posttest, optimal treatment, and then follow-up tests. However, the sequence of
CBST and CBST plus SB intruction was pseudo-randomized in order to ensure that each
condition occur during a given four session sequence. See Figure 3 for a diagram of the general
sequence for Experiment 2. Once the instructional sequence of questions had been established
for each participant’s sessions (e.g., Question 5-Question 8-Question 7-Question 6), that
sequence was maintained during subsequent sessions in order to avoid sequence affects due to
back-to-back instructional sessions for any particular question.
Variables
The primary dependent measures were accurate and inaccurate responses to interview
questions. Accurate responses were defined as vocal-verbal responses related to the work place
environment and participant history of employment. However, accurate responses were further
discriminated as (a) exact, those with point-to-point correspondence with programmed response
options; (b) recombinative, those with partial point-to-point correspondence with one or more
programmed response options; and (c) novel, those with no point-to-point correspondence with
any programmed response options. Inaccurate responses were defined as vocal-verbal responses
unrelated to the work environment and the participant’s employment history. Non-response was
defined as the vocal-verbal response “no” or other functionally equivalent response (e.g., not at
this time). Non-vocal responses (e.g., shaking head) in the absence of a vocal-verbal response was
not anticipated and did not occur. All sessions were video-recorded so that interobserver agreement
(IOA) could be scored. IOA was scored for 100% of pre- and posttest mock-interviews by two
independent observers. Exact count-per-session IOA was calculated by dividing the smaller
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number by the larger number within sessions. The number sessions with 100% agreement was then
divided by the total number of sessions and multiplied by 100 to acquire a percentage. An
acceptable level of IOA was 80%. Resulting IOA was 86%. Interobserver agreement was scored
using Appendix A.
Procedure
TB pretests. Pre-session consisted of the experimenter instructing the participant that “I
am going to ask you a series of questions and I would like you to answer these questions as you
would in a job interview. Are you ready to begin?” This statement signaled the start of the test
session. An experimenter will sit at a table, facing the participant, and asked eight interview
questions, one at a time. The director of the VDC has identified each of the eight questions as
being particularly crucial to the interview process. The eight questions were as follows: (1) What
can you tell me about yourself? (2) Why would you like to work here? (3) What are your strengths?
(4) What are your weaknesses? (5) How do you handle pressure and stress? (6) What motivates
you? (7) How do you work in a team? (8) Do you have any questions? After each response, a
general acknowledgement (e.g., “okay” or “alright”) was provided immediately after the
participant’s response to each question. No other feedback was provided during pretest. When the
participant has responded to the eighth question, the experimenter signaled the end of the test
session with “Alright, thanks for your time.” Accurate and inaccurate answers were identified by
the director of the VDC when responding during pretest probes is deemed visually stable. The
Interview Questionnaire (Appendix B) was scored for all TB tests.
Computerized behavioral skills training. Following TB pretests, two to four questions
to which the participant (a) provided no accurate responses, or (b) more inaccurate than accurate
responses, were assigned to either the CBST condition or the CBST+ condition. The entire
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protocol was facilitated through Visual Studio Express 2013© on a touch-screen laptop computer
in “tent mode.” Figure 4 provides screenshots of the control menus.
Video instruction. The program consisted of one video per question, each video
containing the topic title and a two to three minute instructional video featuring a scripted peer
actor. Each video provided rules and supporting rationale for responding to the relevant
interview question asked during TB pre- and posttests. The video for question 1 (What can you
tell me about yourself?) contained instruction for the participant to talk about where they have
worked before, their education, volunteer work, and vocational interests. This video also
contained instruction to refrain from talking about personal issues such as relationships and
money. The video for question 2 (Why would you like to work here?) contained instruction for
the participant to talk about how they are qualified for the position, what they like about the
company, and what they hope to achieve while working for the company. The video for question
3 (What are your strengths?) contained instruction for the participant to talk about what work
skills they are good at, how they have used their strengths in the past, and how their strengths
will benefit the employer. The video for question 4 (What are your weaknesses?) contained
instruction for the participant to talk about their work skills that need improvement, how their
weaknesses might affect performance, and steps they have taken to compensate for their
weaknesses. The video for question 5 (How do you handle pressure and stress?) contained
instruction for the participant to talk about specific methods of coping in the moment and to
avoid statements such as “I don’t let it get to me.” The video for question 6 (What motivates
you?) contained instruction for the participant to talk about their goals and what they find
enjoyable about their work while refraining from statements about personal issues and money.
The video for question 7 (How do you work in a team?) contained instruction for the participant
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to talk about helping others and completing tasks in conjunction with other employees. This
video also contained instruction to refrain from talking about individual accomplishments. The
video for question 8 (Do you have any questions?) contained instruction for the participant to ask
questions related to follow-up, hiring date, work hours, and employer expectations. This video
also contained instruction to refrain from asking about pay and vacation or sick days. Figure 5
provides an example of the on-screen video-instruction.
Video modeling. The program consisted of one video per question, each video containing
the topic title and a three to five minute video model featuring three scripted peer-aged actors.
The videos modeled responding to the relevant interview question asked during TB pre- and
posttests. The video for question 1 (What can you tell me about yourself?) contained examples of
actors talking about where they have worked before, their education, volunteer work, and
vocational interests. This video also contained non-examples of actors refraining from talking
about personal issues such as relationships and money. The video for question 2 (Why would
you like to work here?) contained examples of actors talking about how they are qualified for the
position, what they like about the company, and what they hope to achieve while working for
the company. The video for question 3 (What are your strengths?) contained examples of actors
talking about what work skills they are good at, how they have used their strengths in the past,
and how their strengths will benefit the employer. The video for question 4 (What are your
weaknesses?) contained examples of actors talking about their work skills that need
improvement, how their weaknesses might affect performance, and steps they have taken to
compensate for their weaknesses. This video also contained non-examples of actors avoiding
blaming others for their weaknesses. The video for question 5 (How do you handle pressure and
stress?) contained examples of actors talking about specific methods of coping in the moment
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and non-examples of actors avoiding statements such as “I don’t let it get to me.” The video for
question 6 (What motivates you?) contained examples of actors talking about their goals and
what they find enjoyable about their work non-examples of actors refraining from statements
about personal issues and money. The video for question 7 (How do you work in a team?)
contained examples of actors talking about helping others and completing tasks in conjunction
with other employees. This video also contained non-examples of actors refraining from talking
about individual accomplishments. The video for question 8 (Do you have any questions?)
contained examples of actors asking questions related to follow-up, hiring date, work hours, and
employer expectations. This video also contained non-examples of actors refraining from asking
about pay and vacation or sick days. Figure 6 provides an example of the on-screen videomodeling.
Rehearsal. Before each session, participants were instructed to respond to the single
question asked by the experimenter during the session. Participant responses were recorded using
Appendix B and scored by the experimenter as well as video-recorded. No feedback was
provided during this condition.
Feedback. Feedback occurred directly following Rehearsal conditions and consisted of
the experimenter providing a brief evaluation of each participant response provided during the
last Rehearsal condition (e.g., “that’s a good answer” or “that’s a bad answer”). No other
feedback occurred due to the potential for confounds related to SB instruction. If the question
receiving the intervention had been assigned to the CBST condition then the session ended and a
TB posttest for the question was performed. If the question was assigned to the CBST+ condition
the session proceeded to SB Instruction.
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SB Instruction. The instructional protocol operated on a lag 1 reinforcement schedule for
accurate answers. This required participants to select a different response than the immediately
preceding response in order to contact affirmative feedback at the end of each trial. In addition,
the program provided: (a) Video/audio recordings of a single interview question when the play
button is pressed; (b) video/audio feedback (e.g., “great answer”, “very interesting”, etc.) for
accurate selections which also met the lag 1 reinforcement schedule; c) textual redirection to the
previous screen (“Button text is a good answer but press here to try again” on an orange
background) in response to accurate selections which do not meet the lag 1 criterion; and d)
textual feedback plus redirection to the previous screen (“Button text is not appropriate, press
here to try again” on a red background) for inaccurate selections. No audio feedback was
provided during redirection to a previous screen.
Participants sat at the table with the laptop computer in front of them. Before the start of
each session, participants were instructed to complete the following steps for every trial: (a)
Press the play button and wait for the video/audio recording to play, (b) state aloud the answer
you have chosen (i.e., a textual response), (c) press the answer button you have chosen, and (d)
read or listen to any feedback the program provides. Step (a) indicates the onset of a trial and
step (d) indicates the offset. Twenty trials of an individual question were completed per session.
Mastery criteria stipulated that a lag 1 criterion be met on 90% of trials (i.e., 18 out of 20 trial
responses were different than the immediately preceding trial’s response). Lag 2 or 3 criteria
could be implemented if the lag 1 criterion was not sufficient to promote selection of all
available accurate response options for the question. For example, a lag 2 reinforcement schedule
would require the selection of a different response than the last two immediately preceding
responses in order to contact reinforcement. This mastery criteria ensured that two requirements
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were met: (a) All accurate responses were selected multiple times during a session, and (b)
inaccurate responses were not selected more than once per session. The SB Instruction program
automatically wrote and saved the text associated with each button press to a text file and closed
the program when twenty trials had occurred. No feedback was provided. A TB posttest for
questions assigned to the CBST+ was performed at the end of the session.
TB posttests, generalization, and follow-up probes. Posttest sessions were identical to
pretest sessions except that only question asked was that assigned to the current condition.
Follow-up probes were identical to pretest and were conducted at one and approximately four
weeks.
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CHAPTER 8
RESULTS
Experiment 1
Increases in accurate TB intraverbal responding and decreases to zero or near zero levels
in inaccurate TB responding by both participants were observed across interview questions at
posttest as compared to pretest. Accurate TB responses were further discriminated into exact,
recombinative, and novel subtypes. Increases in the number of recombinative accurate TB
responses were observed for both participants and increases in exact accurate TB responses were
observed for one participant. Novel accurate TB responses by either participant were not
observed at posttest.
Participant 1
All accurate responses provided by Participant 1 were of the recombinative subtype
during both pretest and posttest across all three questions. Neither exact nor novel accurate
responses occurred.
As shown in Figure 7, Participant 1 provided a low level of accurate responses during
pretest (Range: 0-2) with a decreasing trend on Question 1, a slightly increasing trend on
Question 5, and a flat trend on Question 8. A higher level of inaccurate responses (Range: 0-3)
was observed with an increasing trend for Question 1, a decreasing trend on Question 5, and a
flat trend on Question 8.
During SB instruction (Lag 1), Participant 1 met or exceeded the lag criterion during the
first session for each question and maintained criterion-level performance across three sessions.
At posttest, an immediate increase in accurate responses (Range: 2-4) was observed on
Question 1 and Question 8 with no increase observed on Question 5. An immediate decrease in
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the level of inaccurate responses (Range: 0-2) was observed on Question 1 and Question 8 with
no decrease observed on Question 5.
Participant 2
Accurate responses provided by Participant 2 were of the recombinative subtype at
pretest and of the exact and recombinative subtypes at posttest across all three questions. Novel
accurate responding was observed only during the first pretest session.
As shown in Figure 8, Participant 2 provided a low level of both exact (Range: 0-1) and
recombinative (Range: 0-1) accurate responses during pretest with a flat trend on Question 6 and
Question 8 for both subtypes of accurate responses. A flat trend in recombinative responses with
a decreasing trend in exact responses was observed on Question 5. A higher level of inaccurate
responses (Range: 0-3) was observed with an increasing trend on Question 6 and decreasing
trends on Question 5 and Question 8.
During SB instruction (Lag 1), Participant 2 met or exceeded the lag criterion during the
first SB instructional session for each question and maintained criterion-level performance across
three-four sessions.
At posttest, an immediate increase in accurate responses (Range: 1-4) was observed
across all questions. A higher level of exact responses than recombinative was observed on
Question 5 (3 exact, 1 recombinative) and Question 6 (3 exact, 0 recombinative) while a higher
level of recombinative responses was observed on Question 8 (1 exact, 3 recombinative). An
immediate decrease to zero inaccurate responses was observed on Question 6 while inaccurate
responses to Question 5 and Question 8 remained stable at zero. A gradual decrease in accurate
responses across all three questions was observed during follow-up probes. Accurate responses
were of the exact and recombinative subtype during pretest while both exact and recombinative
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responses were provided at posttest across all three questions. For example, Participant 2
provided three exact responses (“Take a few breathes”, “Talk to my supervisor”, & “Do one
thing at a time”) and one recombinative response (“Talk to my coworker”) for a total of four
accurate TB responses at initial posttest for Question 5.
Experiment 2
Pretest and posttest participant responses.to questions assigned to both conditions (CBST
and CBST+) are shown in Figure 9. Increases in accurate TB responding, as compared to pretest,
along with decreases to zero or near zero levels in inaccurate responding were observed at
posttest across all participants, questions, and conditions. The CBST condition promoted faster
acquisition of accurate TB responses for one participant (Participant 3) while the CBST+
condition promoted faster acquisition of accurate TB responses for the remaining four
participants (Participant 1, Participant 2, Participant 4, & Participant 5).
Participant 1
As shown in the first tier of Figure 6, Participant 1 provided zero accurate responses to
any question during pretest. Inaccurate responses (Range: 0-1) were observed with a slightly
increasing trend on Question 7 and flat trends on the remaining questions (Question 5, Question
6, & Question 8). At posttest, immediate increases in accurate responses (Range: 1-4) with
increasing trends were observed for both questions assigned to CBST (Question 6 & Question 8)
and CBST+ (Question 5 & Question 7) conditions with a slightly higher level of accurate
responses occurring in the CBST+ condition for Question 7. An immediate decrease in level to
zero inaccurate responses with a flat trend was observed for Question 5, Question 7, and
Question 8 with a stable zero inaccurate responses observed for Question 6. These data
suggested that the CBST+ condition might be slightly more optimal than CBST for Participant 1.
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Some support was provided by an increase in accurate responses to Question 6 but not Question
8 when switched to the Optimal CBST+ condition. No changes were observed for the remaining
questions. A decrease in accurate responses was observed during 1-week follow-up probes for
Question 6, Question 7, and Question 8 with an increase observed for Question 5. Inaccurate
responses remained stable at zero for all questions.
Participant 2
As shown in the second tier of Figure 6, Participant 2 provided low levels of accurate
(Range: 0-1) and inaccurate (Range: 0-1) responses with flat trends to all questions during
pretest. At posttest, immediate increases in accurate responses (Range: 1-4) with relatively flat
trends were observed for both questions assigned to CBST (Question 6 & Question 8) and
CBST+ (Question 5 & Question 7) conditions with larger increases observed during the first
posttest for questions assigned to CBST+ (Range 3-4) as compared to those assigned to CBST
(Range: 1-2). An immediate decrease in level to zero inaccurate responses with a flat trend was
observed for Question 8 with a stable zero inaccurate responses observed for Question 5,
Question 6, and Question 7. These data suggested that the CBST+ condition might be more
optimal than CBST for Participant 2. No changes were observed for any question when switched
to the Optimal CBST+ condition. Decreases in accurate responses were observed during 1-week
follow-up probes for all questions with one inaccurate response reemerging for Question 8 with
responses to all other questions remaining stable at zero.
Participant 3
As shown in the third tier of Figure 6, Participant 3 provided zero accurate responses to
Question 6, Question 7, and Question 8 and two accurate responses (Range: 0-2) to Question 5
during pretest. Inaccurate responses (Range: 0-1) were observed with a slightly increasing trend
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on Question 5 and Question 7 with flat trends on Question 6 and zero inaccurate responses to
Question 8. At posttest, immediate increases in accurate responses (Range: 2-4) with increasing
trends were observed for both questions assigned to CBST (Question 5 & Question 6) and
CBST+ (Question 7 & Question 8) conditions with a higher level of accurate responses to
questions assigned to the CBST condition. An immediate decrease in level to zero inaccurate
responses with a flat trend was observed for all questions. These data suggested that the CBST
condition might be more optimal than CBST+ for Participant 3. Some support was provided by
an increase in accurate responses to Question 7 when switched to the Optimal CBST condition.
A slight decrease in accurate responses was observed for Question 5. No changes were observed
for the remaining questions. Decrease in accurate responses were observed during 1-week
follow-up probes for all but Question 8. Inaccurate responses remained stable at zero for all
questions.
Participant 4
As shown in the fourth tier of Figure 6, Participant 4 provided zero accurate responses to
either question during pretest. Inaccurate responses (Range: 0-3) were observed with a slightly
increasing trend on Question 5 with a flat trend at zero inaccurate responses to Question 8. At
posttest, immediate increases in accurate responses (Range: 1-4) with an increasing trend was
observed for the question assigned to CBST+ (Question 8) and a relatively stable trend for the
question assigned to CBST (Question 5) with a higher level of accurate responses occurring in
the CBST+ condition for Question 8. An immediate decrease in level to zero inaccurate
responses with a flat trend was observed for Question 8 with a more gradual decrease to zero
observed for Question 5. These data suggested that the CBST+ condition might be more optimal
than CBST for Participant 4. Support was provided by an increase in accurate responses to
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Question 5 when switched to the Optimal CBST+ condition. No further increase were observed
for Question 8. A decrease in accurate responses was observed during 1-week follow-up probes
for both questions with inaccurate responses remaining stable at zero.
Participant 5
As shown in the fifth tier of Figure 6, Participant 5 provided a low level of accurate
responses (Range: 0-2) with a decreasing trend to both question during pretest. Inaccurate
responses (Range: 0-2) were observed with a slightly increasing trend on Question 5 and a flat
trend at zero inaccurate responses to Question 8. At posttest, immediate increases in accurate
responses (Range: 2-4) with increasing trends were observed for the question assigned to CBST+
(Question 5) and the question assigned to CBST (Question 8) with a higher level of accurate
responses occurring in the CBST+ condition for Question 5. An immediate decrease in level to
zero inaccurate responses with a flat trend was observed for both questions. These data suggested
that the CBST+ condition might be more optimal than CBST for Participant 5. However,
Participant 5 withdrew from the VDC for reasons unrelated to the study and was unable to
continue.
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CHAPTER 9
DISCUSSION
Experiment 1
Increases in accurate TB intraverbal responding and decreases in inaccurate TB
responding to zero or near zero levels were observed for both participants after SB instruction.
Recombinative and exact accurate but not inaccurate TB responses during some sessions suggest
response generalization from SB to TB and discrimination between accurate and inaccurate
responses. Follow-up probes provided some evidence of maintenance at one week. These data
support the existing research involving SB instruction for interview questions and suggest that
the revised protocol used in this study is of comparable utility to that of O’Neill, Blowers,
Henson, & Rehfeldt, 2015; O’Neill & Rehfeldt, 2014), The present protocol was very similar to
the previous but differed in that it incorporated video recordings of the interviewer asking
questions/providing feedback and was programmed in Visual Studio Express 2013©.
An interesting observation was that Participant 1 not only stated aloud the answer he had
chosen during SB instruction (as instructed) but elaborated upon the programmed responses
without any prompt to do so. This type of responding did not occur with Participant 2 nor any of
the five participants in the previous studies. As a result, Participant 1 did not provide any exact
accurate TB responses. For example, having chosen the response option “I have volunteer
experience”, Participant 1 elaborated by specifying his work experience through a TB response
such as “I volunteered at the horse stables” without any instruction to include personal
information. This was an interesting finding because responses such as this are less likely to
sound scripted than the more generic exact accurate responses during an interview. Future
research might examine the effects of an experimenter-provided or programmed prompt to
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elaborate upon the on-screen response options during SB instruction. This might result in more
personalized and less rote-sounding responses without having to program personalized response
options for each participant.
Another interesting observation was that although Participant 1 did not provide an
increased number of recombinative accurate TB responses to Question 5 (How do you handle
pressure and stress?) at posttest, responses were more complex than those provided at pretest in
that they included partial point-to-point correspondence with not only one but two programmed
response options. In other words, Participant 1 combined two SB response options into one TB
response at posttest. During pretest for example, Participant 1 responded with the recombinative
response “Talk to my boss” and at posttest provided the recombinative response “Go to my boss
or coworker and ask if they can help me.” The latter has partial point-to-point correspondence
with two programmed response options (“I ask my coworker for help” & “I talk with my
supervisor”) and the existing recombinative response from pretest. The posttest response is more
complex and therefore less likely to sound scripted during an interview.
Unlike Participant 1, the majority of Participant 2's accurate responses were of the exact
subtype. Those recombinative responses that did occur contained little elaboration and were
more similar to the programmed response options than the elaborative responses provided by
Participant 1. Participant 2’s responses would likely sound more scripted in an interview. This
difference might be attributed in part to the behavior of elaborating upon response options during
SB instruction by Participant 1 but not Participant 2. Participant 2 might benefit from the
aforementioned suggestion that future research explore experimenter-provided prompts to
elaborate upon the programmed response options. Participant 2’s responding was more
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reminiscent of participant responding in the previous studies in that they were primarily of the
exact accurate subtype.
Response Options
The number of response options available on-screen during SB instruction was
systematically varied across questions for each participant. This manipulation did not have a
discernable effect on the production of either recombinative or novel TB responses. Similar to
the previous research on SB instruction for interview questions (O’Neill, Blowers, Henson, &
Rehfeldt, 2015; O’Neill & Rehfeldt, 2014), accurate responses began to decrease and inaccurate
responses reemerged during follow-up probes for both participants. This provides further support
for the necessity of booster sessions for individuals with learning disabilities when learning
responses to interview questions through SB instruction. The novel accurate response subtype
did not occur during posttests so future research might attempt to isolate conditions which
promote novel accurate TB intravebal responses to interview questions using SB instruction. For
example, SB procedures based on the equivalence paradigm have been shown as effective in
promoting some novel generative TB intraverbal responses (e.g., O’Neill, Rehfeldt, Muñoz,
Ninness, & Mellor, in press) and might also prove useful in the context of interview questions.
Lag Reinforcement Schedule
Similar to O’Neill and Rehfeldt (2014), data did not indicate the necessity of a lag
reinforcement schedule to promote variable SB responding. Both participants met lag criterion
during the first session, across all three questions, regardless of the differing number of response
options available. This suggests that variable responding may have occurred in the absence of a
lag reinforcement schedule. Regardless, the lag schedule was in place to promote variability
should responding become repetitive at any point during the experiment. One explanation for this
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phenomenon is provided by Shimoff, Matthews, and Catania (1986) who suggest that apparent
contingency-shaped behavior in verbal adults may in fact be influenced by rules and exhibit
pseudo-sensitivity. In this case, it is possible that participants were operating under selfgenerated rules about how to respond during SB instruction. Rules are likely to play an important
role in the development of responses to interview questions, particularly when lag reinforcement
schedules are in effect. For example, the rule “I should provide a different answer this time”
would not have interfered with the lag 1 reinforcement schedule used in this study but would be
likely to interfere with a lag 2 or lag 3 reinforcement schedule. This alleged interaction of rules
and lag reinforcement schedules would nonetheless serve to ensure the lag 1 criterion was met
quickly and consistently in the present analysis. The interaction is unverifiable given the present
experimental arrangements but future research might utilize a protocol analysis of verbal reports
(Ericsson & Simon, 1993) during SB instruction to assess whether or not participant’s overt
verbal report of a rule is functionally equivalent to the covert rule. A number of precautions
would be necessary to do so. The verbal report would need to be guided by the proper
instructions, relevant to the SB task, subordinate to the SB task, and occur during the SB task.
Three controls would be necessary to rule out alternative explanations. First, performance on the
SB task with a concurrent talk-aloud procedure must be shown to be functionally equivalent to
performance without a talk-aloud procedure and only the lag reinforcement schedule. Second,
changes to the talk-aloud instructions must be functionally related to the talk-aloud reports.
Third, the verbal report produced in the first control must alter the task performance of other
participants. (Hayes, 1986; Hayes, White, & Bissett, 1998). If all controls were accounted for in
future research, support would be provided for the notion that self-rules developed during SB
instruction are functionally related to performance.
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Number of Sessions
The number of sessions required to promote TB responding did not differ substantially
across questions for either participant regardless of the differing numbers of response options
available on-screen (Range: 3-5) for each question. However, the maximum number of accurate
responses at posttest for either participant on any individual question was four. This finding
suggests that in order to produce more than four accurate responses to an interview question,
participants may need additional SB instructional sessions or the introduction of thinner lag
schedules. Both participants did rotate SB responses across all available response options
regardless of the amount present so support for the latter is not provided by this study. Future
research should examine conditions that might promote five or more accurate responses to an
individual interview question. Such research might also examine the production of exact,
recombinative, and novel accurate response subtypes. The maximum number of accurate TB
responses provided by either participant (4) was determined to be the optimal number of
response options for the SB instruction component in Experiment 2 and approximately reflected
the amount of information provided in video instruction and video modeling componets.
Convergent and Divergent Control
These data provide further support for Michael, Palmer, and Sundberg’s (2011)
discrimination between convergent and divergent multiple control of verbal behavior. As noted
in the existing research (O’Neill, Blowers, Henson, & Rehfeldt, 2015), convergent multiple
control over SB responses was exerted by response options and resulted in a narrowly defined
response class. In other words, multiple stimuli (i.e., response options) converged on a single
response. In the previous studies, that response was a mouse click whereas in the present study,
the response was a finger touch to the computer screen. Meanwhile, divergent multiple control
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over varied TB responses was exerted by individual questions. That is to say, any individual
question came to evoke multiple TB responses.
At least two aspects of the SB instruction may have enhanced convergent and divergent
control. The first was the auditory stimuli generated by the instructional protocol (i.e.,
audio/video-recorded questions & audio/video feedback) which functioned as extra-stimulus
prompts and may have had some effect on response acquisition. The second was the requirement
of participants to provide a TB response immediately before each SB response during
instruction. O’Neill, Blowers, Henson, and Rehfeldt (2015) have suggested that the TB response
might be a critical component of SB instruction for some individuals with learning disabilities.
As was suggested in the previous research, audio//video-recorded questions may have set the
occasion for covertly produced stimuli (e.g., self-generated rules or problem solving) that had
some control over participant’s SB responses. For example, “I chose option A last time so I
should choose a different option this time.” This notion is supported by an observation by Potter
et al. (1997) that tasks can be mediated through vocal-verbal responding such as problemsolving. Potter and Brown (1997) have discussed the potential of TB responses to promote SB
responses and in this case, self-generated covert rules about responding may have occurred with
the potential to affect the likelihood of a particular SB response. For example, “I selected
response A last time and B the time before that so I can’t select response A or B this time” as a
self-generated covert rule might promote the selection of a different response than that of the
previous two trials. This seems plausible given that both participants met or exceeded the lag
criterion immediately without any instruction to select varied responses from trial to trial. Again,
future research might utilize a protocol analysis of verbal reports (Ericsson & Simon, 1993) to

59

assess the impact of self-generated rules and incorporate the precautions and control conditions
outlined by Hayes (1986) and Hayes, White, and Bissett (1998).
Computer Technology
The existing literature on lag reinforcement schedules has focused almost exclusively on
the manual arrangement of contingencies to promote variable intraverbal responses to social
questions by children and adolescents with autism (e.g., Lee, McComas, & Jawor, 2002; Lee &
Sturmey, 2006; Susa & Schlinger, 2012). The findings of Experiment 1, along with those of the
existing literature on SB instruction for interview questions (O’Neill, Blowers, Henson, and
Rehfeldt, 2015; O’Neill & Rehfeldt, 2014) suggest that automated arrangement of lag
reinforcement schedules can be effective in promoting varied verbal responses to interview
questions by individuals with learning disabilities. This is an important point because the manual
arrangement of lag reinforcement schedules would not be conducive to a CBST package, the
programming of stimuli and the delivery of consequences had to be automated.
SB instructional protocols are similar to Skinner’s (1958) teaching machines in that they
are an attempt to incorporate technology that will arrange the optimal conditions for selfinstruction. SB instruction functioned in much the same way that a vocational tutor might; by
evoking specific forms of responses to interview questions, which were then differentially
reinforced and brought under the control of specific instructional stimuli. At their own pace, the
learners worked through sets of responses to a particular interview question with little to no
errors in the process. The SB instruction for interview questions was also similar to the PSI
outlined by Keller (1968) in that the role of learner was that of an active participant in the SB
instructional process while the role of the instructor became that of a facilitator of learning
through the management of instructional contingencies programmed into the SB instruction. In
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fact, the SB instructional for interview responses are most similar to the CAPSI designed by Pear
and Martin (2004) in that both combined personalized instructional material with computer
technology-enabled learning.
It is suggested that with such SB instructional protocols incorporated into existing
vocational training programs, staff time and resources could be allocated to the more arduous
task of fine-tuning a client’s interviewing repertoire. The authors suggest that future research
should continue to identify the optimal conditions under which SB learning occurs and that an
evaluation of the effects of SB instruction, in the context of a CBST package for interview skills,
will yield useful information for the development of computer technology-enabled learning tools.
Limitations
The primary purpose of Experiment 1 was to identify the limits of SB instruction in this
context by determining the optimal number of SB response options when attempting to promote
varied TB intraverbal responses to interview questions. Results suggest that the optimal number
of response options was four when each response option consisted of approximately five words.
The effect of response option length was not analyzed and was likely to have some effect on the
results. Future research might examine this effect with regards to the number of sessions to lag
criterion and the promotion of TB intraverbal responses. For example, it may be the case that as
the number of response options increases, the length of those responses must be decreased in
order to maintain accurate TB responding. The secondary purpose was to evaluate the effects of
teaching multiple SB responses on the emergence of novel and recombinative TB intraverbal
responses. Again, response option length likely played a role in promoting recombinative
responses and future research might attempt to isolate this effect and determine the conditions
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necessary to promote novel responses. Analyses such as these will help to identify the limits of
and optimal conditions for SB instruction of individuals with learning disabilities.
Social validity was addressed in the current study by consulting the director of the VDC
during the design of the instructional material and by incorporating variations of interview
questions recommended by the National Center for Learning Disabilities. However, it is not clear
whether or not participants would provide the learned responses during a job interview. In-situ
interview assessments would provide a superior measure of social validity and address this
limitation. If a participant fails to demonstrate a skill during an in situ assessment. In-situ
training might be effective in promoting generalization (Gatheridge et al., 2004; Himle et al.;
Johnson et al., 2005, 2006; Miltenberger et al., 1999, 2004) and may increase skill maintenance
(Johnson et al., 2006).
Experiment 1 reflects the effectiveness and efficiency of incorporating computer
technology-enabled learning via a computerized SB instructional protocol for teaching interview
skills. Experiment 2 was designed with the intent of analyzing the effects of incorporating SB
instruction with CBST for responses to interview questions by individuals with learning
disabilities.
Experiment 2
Results suggest that the present CBST protocol is effective in promoting accurate TB
responses to interview questions regardless of whether SB instruction was included (CBST+).
Visual inspection confirms that increases in accurate TB intraverbal responses and decreases in
inaccurate responses were apparent across all participants and questions after a single session
regardless of assignment to the CBST or CBST+ condition. This suggests discrimination
between accurate and inaccurate responses in both conditions and follow-up probes provided
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some evidence of maintenance. These findings demonstrate the effectiveness and efficiency of
CBST in teaching responses to interview questions by young adults with learning disability.
They also exemplify the utility of including SB instruction in such a protocol. These findings are
promising but not surprising given the proven effectiveness of the behavioral approach to skills
training.
Given the demonstrated effectiveness of SB instruction with a TB component in
Experiment 1 and previous studies (O’Neill & Rehfeldt, 2014; O’Neill, Blowers, Henson, &
Rehfeldt, 2015). Unlike the previous studies, only one session of SB instruction was incorporated
into the CBST+ condition in order to approximate the duration of each component of the CBST
condition. Future research might compare SB instruction directly to CBST. In fact, SB
instruction could be easily programmed to provide video instruction and video modelling. A SB
protocol such as this would incorporate all of the traditional BST components in one fully
automated program.
There may be some clinical significance to the difference between CBST and CBST+
conditions. Four of the five participants acquired more accurate TB responses in less sessions
during the CBST+ condition as compared to the CBST condition. This difference is at least in
part due to SB instruction as an additional component but to what extent cannot be determined
by the present analysis. Future research might also evaluate the effects of replacing the
traditional BST components of rehearsal and feedback with that of SB instruction or adding an
additional rehearsal and feedback component to the CBST condition in order to balance and
control for the addition of SB instruction in the CBST+ condition. Such analyses might clarify
the individual contribution of SB instruction and rule out alternative explanations for the
increased performance of four participants in this experiment.
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Similar to Experiment 1 and the previous research involving SB instruction for interview
questions (O’Neill, Blowers, Henson, & Rehfeldt, 2015; O’Neill & Rehfeldt, 2014), the overall
trend was a decrease in accurate responding observed during follow-up probes, regardless of the
assigned condition, for all but Participant 1 on Question 5. The reemergence of inaccurate
responses was observed for only Participant 2 but these data again indicate the necessity of
booster sessions for individuals with learning disabilities when learning responses to interview
questions.
Convergent and Divergent Control
Supported can be found in Michael, Palmer, and Sundberg’s (2011) discrimination
between convergent and divergent multiple control of verbal behavior. As noted in Experiment
1, convergent multiple control over SB responses was exerted by on-screen response options and
resulted in a narrowly defined response class. Without the programmed response options of SB
instruction available in the CBST+ condition, the response class may be even more narrowly
defined in the CBST condition. In any case, divergent multiple control over varied TB responses
was exerted by individual questions regardless of CBST condition. The components of the SB
instruction that may have enhanced convergent and divergent control are discussed in
Experiment 1. At least two possible factor remain when SB instruction is removed and those are
the audio recorded and on-screen questions presented during instructional and modeling videos.
Similar to Experiment 1, these stimuli may have set the occasion for covertly produced stimuli
(e.g., self-generated rules or problem solving) that had some control over participant’s SB
responses. This notion is also supported by Potter et al.’s (1997) observation that people mediate
tasks through problem-solving. In the case of Experiment 1, self-generated covert rules about
responding may have affected SB responding. The same applies to the CBST+ (which included
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SB instruction) but not the CBST (did not include SB instruction) condition of Experiment 2.
However, in both the CBST and CBST+ condition, self-generated covert rules about responding
may have occurred with the potential to affect the likelihood of a particular TB response. For
example, “I should talk about A, B, and C but not D when asked Question 5” as a self-generated
covert rule might promote a different response than that of a trial completed prior to the rule. A
discussion of the potential interaction between rules and lag reinforcement is to follow.
Lag Reinforcement Schedule
Similar to Experiment 1, data did not indicate the necessity of a lag reinforcement
schedule to promote variable responding in the CBST+ condition during SB instruction.
Participant performance with regards to the lag criterion are not displayed. However, all
participants met lag criterion during the first session, across all questions. This suggests that
variable responding may have been rule-governed. As in Experiment 1, the lag schedule served
to promote variable responding should the need arise.
An explanation for this phenomenon is provided by Shimoff, Matthews, and Catania
(1986) who suggest that apparent contingency-shaped behavior in verbal adults may in fact be
influenced by rules and exhibit pseudo-sensitivity. In this case, it is possible that participants
were operating under self-generated rules about how to respond during SB instruction. Rules are
likely to play an important role in the development of responses to interview questions,
particularly when lag reinforcement schedules are in effect. For example, the rule “I should
provide a different answer this time” would not have interfered with the lag 1 reinforcement
schedule used in this study but would be likely to interfere with a lag 2 or lag 3 reinforcement
schedule. This alleged interaction of rules and lag reinforcement schedules would nonetheless
serve to ensure the lag 1 criterion was met quickly and consistently in the present analysis. The
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interaction is unverifiable given the present experimental arrangements but future research might
utilize a protocol analysis of verbal reports (Ericsson & Simon, 1993) during SB instruction to
assess whether or not participant’s overt verbal report of a rule is functionally equivalent to the
covert rule. A number of precautions would be necessary to do so. The verbal report should be
guided by instructions, relevant to the SB task, subordinate to the SB task, and occur during the
SB task. Three controls would be necessary to rule out alternative explanations. First,
performance on the SB task with a concurrent talk-aloud procedure must be shown to be
functionally equivalent to performance without a talk-aloud procedure (i.e., lag reinforcement
schedule only). Second, changes to the talk-aloud instructions must be functionally related to the
talk-aloud reports. Third, the verbal report produced in the first control must be shown to alter
the task performance of other participants (Hayes, 1986; Hayes, White, & Bissett, 1998). If all
controls were accounted for, support would be provided for the notion that self-rules developed
during SB instruction are functionally related to performance.
Computer Technology
The CBST+ protocol was similar to Skinner’s (1958) conception of the teaching
machine. It was an attempt to incorporate technology that will arrange the optimal conditions for
self-instruction. CBST functioned in much the same way that a vocational tutor might; by
providing instruction, modeling, opportunities for rehearsal, and corrective feedback. CBST+
went one step further by evoking specific forms of responses to interview questions through SB
instruction. These responses were then differentially reinforced and brought under the control of
specific instructional stimuli. At their own pace, learners worked through sets of responses to a
particular interview question with little to no errors in the process. CBST+ was also similar to the
PSI outlined by Keller (1968) in that the role of learner was that of an active participant in the
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SB instructional process while the role of the instructor became that of a facilitator of learning
through the management of instructional contingencies (i.e., lag reinforcement schedules)
programmed into the SB instruction. In fact, CBST+ is closely related to the CAPSI designed by
Pear and Martin (2004) in that both combined personalized instructional material with computer
technology-enabled learning.
Given the existing research suggesting that the instruction (Feldman, Case, Rincover,
Towns, & Betel, 1989; Hudson, 1982; Krumhus & Malott, 1980) and rehearsal (Ward-Horner &
Sturmey, 2012) components of BST may not be effective alone, future research might examine
the effects of replacing face-to-face instruction, rehearsal, and feedback with computerized SB
instruction (which includes rehearsal & feedback components). This modification would result in
an entirely automated protocol that would be practical in regards to the effort and time spent by
staff when teaching responses to interview questions.
This experiment also provides support for the recommended use of video-modeling to
teach skills when used in conjunction with other BST components (Beck & Miltenberger, 2009;
Carroll-Rowan & Miltenberger, 1994; Catania, Almeida, Liu-Constant, & DiGennaro-Reed,
2009; Poche et al., 1988). Video models were three peer-aged individuals who provided
examples of both accurate and inaccurate responses to interview questions.
Schloss et al. (1988) recognized that few studies have attempted to validate effective
strategies for teaching interview skills to individuals with disabilities. Even fewer have attempted
to validate the use of computer technology in this arena. This experiment was an attempt to do
just that. In support of Vanselow and Hanley (2014), these results suggest that CBST and
CBST+ for interview questions may be an acceptable substitute for the more traditional delivery
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of BST in some cases and that SB instruction might further enhance such protocols and allow for
further staff resources to be reallocated by VDCs.
Limitations
The primary purpose of Experiment 2 was to evaluate the efficacy of the computerized
behavioral skills training protocol while simultaneously comparing the basic package to an
identical package plus the selection-based protocol from Experiment 1. CBST was only
implemented for questions to which participants provided less than satisfactory answers.
Questions to which the participant (a) provided no accurate responses, or (b) more inaccurate
than accurate responses, were assigned to either the CBST condition or the CBST+ condition. It
is possible that responses to the remaining questions would benefit from CBST or CBST+.
Future research might evaluate the use of CBST for all potential interview questions in order to
provide a more complete training protocol.
The CBST+ condition appears to have been more optimal for four out of five participants
with CBST being the more optimal condition for Participant 3. This finding lends some support
to Kornacki, Ringdahl, Sjostrom, and Nuernberger’s (2013) suggestion that the necessary BST
components may differ across individuals when teaching conversation skills. Although similar in
content, programmed response options in SB instruction did not have point-to-point
correspondence with the stimuli associated with video instruction and video modeling. It is
possible that SB instruction interfered with the acquisition of accurate TB responses in the
CBST+ condition for Participant 3.
Exact, recombinative, and novel accurate responses were not the focus of this study as
they were in Experiment 1. An analysis of the three accurate response subtypes (i.e., exact,
recombnative, & novel) could potentially provide clarification on Participant 3’s superior
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performance during the CBST condition. Future research might include accurate response
subtypes to determine whether a particular subtype is promoted by CBST versus CBST+. It is
hypothesized that CBST+ would promote exact and recombinative accurate TB responses due to
the programmed response options and evidence provided by Experiment 1. CBST would likely
promote recombinative and novel accurate responses because individual responses were not
targeted during video instruction or video modeling. In addition, participants rehearsed nonprogrammed responses only once during a CBST session. In contrast, rehearsal during CBST+
involved programmed responses and twenty trials per session.
The entire protocol was facilitated through Visual Studio Express 2013© on a touchscreen laptop computer in “tent mode.” This use of technology might be seen as a limitation in
that it may not be readily accessible to staff at VDCs and requires more sophisticated
programming skills than alternative modes of delivery such as PowerPoint© and digital video
discs. Although the protocol required more effort to program on the front end, the result was a
user-friendly interface with perfect procedural integrity. The use of Visual Studio Express 2013©
also allowed the experimenters to modify SB instructional stimuli with ease.
Social validity was addressed in the current study by consulting the director of the VDC
during the design of the instructional material and by incorporating variations of interview
questions recommended by the National Center for Learning Disabilities. However, it is not clear
whether or not participants would provide the learned responses during a job interview. In-situ
interview assessments would provide a superior measure of social validity and address this
limitation. If a participant fails to demonstrate a skill during an in situ assessment. In-situ
training might be effective in promoting generalization (Gatheridge et al., 2004; Himle et al.;
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Johnson et al., 2005, 2006; Miltenberger et al., 1999, 2004) and may increase skill maintenance
(Johnson et al., 2006).
General Discussion
One common application of SB instruction utilized by behavioral researchers has
involved procedures outlined by the stimulus equivalence paradigm. Stimulus equivalence
typically involves direct training by MTS which results in the emergence of untrained relations
among those stimuli (Sidman, 1994). The present procedures are similar to those of stimulus
equivalence and MTS in that both involve the programming of a sample stimulus (in this case
and interview question) and multiple comparison stimuli (accurate interview response options)
from which a selection is to be made. While the earliest studies on equivalence relations focused
on the promotion of simple reading skills, behavioral researchers have demonstrated that SB
equivalence procedures can be effective in teaching complex verbal behavior (Walker, Rehfeldt,
& Ninness, 2010; Lovett, Rehfeldt, Garcia, & Dunning, 2011; Walker & Rehfeldt, 2012;
O’Neill, Rehfeldt, Muñoz, Ninness, & Mellor, in press). SB instruction for interview questions
has emerged as a viable alternative (O’Neill & Rehfeldt, 2014) to the traditional delivery of
interview skills training with a follow-up analysis investigating the necessary and sufficient
components of SB instruction for interview questions (O’Neill, Blowers, Henson, & Rehfeldt,
2015). The authors argue that this type of instruction can promote a narrowly-defined SB
response class that results in varied TB responding to interview questions.
Variability
In a discussion of the present experiments, three sources of variability warrant mention.
Convergent multiple control, divergent multiple control, and lag reinforcement schedules. The
multiple control of verbal behavior has been discussed as related to each of the experiments and
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so a brief review follows. As mentioned in the previous discussion sections, the multiple control
of verbal behavior can account for some aspects of behavioral variability. With convergent
multiple control, multiple variables were brought to bear on a single response to interview
questions. In this case, responses to interview questions might have changed depending on the
arrangement of variables during videos and SB instruction. Variability also emerged in both
experiments due to divergent multiple control when a number of different interview responses
were strengthened by a single variable. Each interview question came to evoke multiple and
varied responses from the participants. The third source of variability in each experiment was the
lag reinforcement schedules which required participants to select a different response from the
last during each trial of SB instruction. As noted previously, the lag schedule may not have been
entirely necessary as participants tended to respond variably from the beginning of their first
session for each question. There was no requirement for operant variability so it is possible that
some level of stereotypy occurred. For example, participants could rotate through response
options in a repetitive pattern across multiple trials while still meeting the lag criterion. However,
the lag reinforcement schedules ensured that when participants responding became repetitive
from trial to trial, a consequence (an on-screen prompt to try a different response) was provided
in order to promote a return to variable responding. In this way, the lag reinforcement schedules
functioned as a precautionary measure that could be adjusted (i.e., lag 1-3) if responses excluded
any of the available options. One example of this is provided by O’Neill, Blowers, Henson, and
Rehfeldt (2015) in which one participant met the lag 1 criterion during SB instruction but did so
by simply rotating back and forth between only two of the available response options. By
adjusting the lag reinforcement schedule to lag 2, the schedule then required that responses
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include at least three of the available response options. Such adjustments were not necessary in
the present experiments but were programmed and available to the experimenters nonetheless.
The existing literature has focused almost exclusively on the manual arrangement of lag
reinforcement schedules to promote variable intraverbal responses to social questions by children
and adolescents with autism (e.g., Lee, McComas, & Jawor, 2002; Lee & Sturmey, 2006; Susa &
Schlinger, 2012). The findings suggest that lag reinforcement schedules are effective in
promoting varied verbal responses. However, manual arrangement of lag reinforcement
schedules would not be conducive to a CBST package, the programming of stimuli and the
delivery of consequences had to be automated. The present line of research expands the scope of
that literature in three ways: by demonstrating lag reinforcement procedures with young adults
diagnosed with a learning disability, through an automated SB medium, and with more complex
intraverbal responses to interview questions. These expansions suggest that lag reinforcement
procedures might be used in a variety of educational settings where variability is desirable. For
example, problem-solving and creativity often involve a trail-and-error strategy that, by
definition, entails some aspects of a lag reinforcement schedule (i.e., we try one approach to
solving a problem and if that doesn’t work, we try a different approach, and then perhaps we try
an approach that we have never tried before). Lag reinforcement schedules could be used, and
likely occur outside experimental settings, in the development of problem-solving and creativity.
In other words, if behavior is to be variable, then the contingencies must be arranged in order to
promote such behavior. In the current interview setting, lag reinforcement procedures were
utilized in order to teach multiple verbal responses to a single question during each session. The
focus was not on the degree of variability per se but on ensuring that each accurate response
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option was rehearsed multiple times during each session. In this way, lag reinforcement
procedures can be used to facilitate memorization.
Conclusion
O’Neill, Blowers, Henson, and Rehfeldt (2015), O’Neill and Rehfeldt (2014), and the
present studies reflect the efficiency and effectiveness of CBST and SB instructional protocols in
teaching interview skills to young adults with a learning disability. CBST and SB instructional
protocols are not unlike what Skinner (1958) envisioned as teaching machines. The technology is
an attempt to incorporate automated contingencies that will arrange the optimal conditions for
self-instruction. SB instruction functions in much the same way that a vocational tutor might; by
evoking specific forms of responses to interview questions, which are then differentially
reinforced and brought under the control of specific instructional stimuli. At their own pace, the
learners worked through sets of responses to a particular interview question with little to no
errors in the process. The SB instruction for interview questions was also similar to the PSI
outlined by Keller (1968) in that the role of learner was that of an active participant in the SB
instructional process while the role of the instructor became that of a facilitator of learning
through the management of instructional contingencies programmed into the SB instruction. In
fact, the SB instructional for interview responses are most similar to the CAPSI designed by Pear
and Martin (2004) in that both combined personalized instructional material with technologyenabled learning in the form of CBST.
It is suggested that with CBST and SB instructional protocols incorporated into existing
vocational training programs, staff time and resources could be allocated to the more arduous
task of fine-tuning a client’s interviewing repertoire. It is suggested that future research should
continue to identify the optimal conditions under which both CBST and SB instruction promote
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learning. Further evaluation of the effects of SB instruction, in the context of a CBST package
for interview skills, will yield useful information for the development of computer technologyenabled learning tools. These tools may well enhance services and treatment outcomes for
individuals with learning disabilities who wish to acquire the social skills necessary to gain
employment. Appropriate responses to interview questions will be an important and potentially
crucial aspect of that endeavor that can be taught using CBST and SB instruction. Learning to
communicate during an interview and present oneself appropriately will be requisite to the
independent living transition made by people similar to those of this study.
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APPENDICES

APPENDIX A
Interobserver Agreement and Treatment Integrity: TB Tests
Participant:

Date:

Phase:

Filename:

Response Key
"+” = Step or component presented/occurred
"-" = Step or component did not present/occur

Question

Correct
question
presented?

Accurate Responses
Exact

Novel

Inaccurate Responses
Recomb.

1
2
3
4
Totals:
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Exact

Novel

Recomb.

Affirmative
consequence
provided?

APPENDIX B
Interview Questionnaire (IQ)

Participant:

Date:

Phase:

1. What can you tell me about yourself?
Responses:

2. Why would you like to work here?
Responses:

3. What are your strengths?
Responses:

4. What are your weaknesses?
Responses:

5. How do you handle pressure and stress?
Responses:

6. What motivates you?
Responses:

7. How do you work in a team?
Responses:

8. Do you have any questions?
Responses:

88

Filename:

APPENDIX C
Instructional Video Scripts (IVS)
(1) What can you tell me about yourself?
“When an interviewer asks you tell them about yourself, they want to know about your work
history and other work-related information. You should talk about where you have worked
before, your education, any volunteer work you might have completed, and your work-related
interests. The interviewer does not want you to focus on personal issues such as your disability.
They do not want to hear about your boyfriend or girlfriend, your family, or money issues.
Remember, interviewers want to know about where you have worked in the past, where you
went to school, where you have volunteered, and any other work-related information you can
give them.”
(2) Why would you like to work here?
“When an interviewer asks you why you want to work here, they want to know why you think
you should get the job. You can talk about how you past experience has prepared you for the job.
You can also talk about the things you like about the company and what your goals would be
while working for the company. The interviewer does not want to hear about money or things
your parents will do for you if you have a job. Remember, interviewers want to know why you
are interested in the job and why you would be a good fit. They also want to know why you want
to work for them in particular. Most of all, the interviewer wants to know that you want to use
your skills at work and learn new skills.”
(3) What are your strengths?
“When an interviewer asks you what your strengths are, they want to know that you are good at
general work skills. You should talk about the things you feel confident doing and give examples
of how you have used your strengths in the past. You should also talk about how your strengths
will be good for the company. The interviewer does not want to hear about personal issues or
relationships. Remember, interviewers want to know that you are good at general work skills like
being on time, doing your work, and wanting to learn.”
(4) What are your weaknesses?
“When an interviewer asks you what your weaknesses are, they want to know that you are
working to get better at things you are not good at. They want to hear that you are trying to get
better. Any time you tell an interviewer about your weakness, you should tell them how you are
trying to get better at that skill. Remember, interviewers don’t want to know what you are bad at,
they want to know how you are trying to improve the skills you are not good at.”
(5) How do you handle pressure and stress?
89

“When an interviewer asks you how you handle pressure and stress, they want you to talk about
specific ways that you can deal with pressure and stress. Saying I don’t let it get to me is not
good enough. They want to know exactly what you will do when you are under pressure and
stress at work. They do not want to know what you will do after work on your free time and do
not want to hear that you will listen to music, watch TV, or play video games because these are
not allowed in the workplace. Remember, interviewers want to know that you will tell your boss
when you feel overwhelmed and not just walk away. They want to know that you have a plan for
dealing with pressure and stress when it happens at work.”
(6) What motivates you?
“When an interviewer asks you what motivates you, they want to know what keeps you going at
work. You should talk about what you like about work, what you find enjoyable about work, and
what you look forward to doing at work. The interviewer does not want to hear about money, the
paycheck, or things your parents or family will
do for you if you have a job. Remember, interviewers want to hear that you want to help
customers and do a good job, that you want to be part of a team, and that you want to learn new
skills.”
(7) How do you work in a team?
“When an interviewer asks how you work in a team, they want to know if you are able to work
well with other people. You should focus on the positives of working with other people. Talk
about helping others and completing tasks with other employees. You should talk about how
people working in a team can help each other and get things done quicker and better than just
one person. The interviewer does not want to hear about how you can get the job done by
yourself or that you would rather work alone. Remember, you are expected to work as part of a
team without your boss asking you to do so. The interviewer wants to know that you can help
others with their work without being asked and that you will allow others to help you with your
work.”
(8) Do you have any questions?
“When an interviewer asks you if you have any questions, they want to know that you have
thought about the job and want to know more about it. You should ask questions about when you
can follow-up or check-in to see if a decision has been made. This shows the interviewer than
you are very interested and really want the job. You should also ask about the number of hours
available each week and what the company expects from a good worker. The interviewer does
not want to hear questions about pay, time off, or vacations. Remember, the interviewer wants to
know that you are serious about the job and that you are interested in learning more about it. You
should always have at least one question ready for the interviewer.”
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APPENDIX D
Modeling Video Scripts (MVS)
(1) What can you tell me about yourself?
Accurate: “I went to _____ high school and graduated in _____. I also attended _____
college/university where I studied _____. I worked at a company called _____ where my job was
to _____. I have also volunteered at _____ because I really enjoy working with _____.
Inaccurate: “I am __ years old and I have _ brothers and _ sisters. My mom is a _____ and my
dad is a _____. I’m a _____ person and really like going to _____ movies with my
boyfriend/girlfriend. On the weekends I like to play _____ with my friends. Right now I am
saving up for _____.
(2) Why would you like to work here? (Kroger, McDonald’s, & Wal-Mart)
Accurate: “I’d like to work here because I really enjoy _____ and would really like the
experience of working with _____. I’m interested in learning about _____ so I think I would be a
good fit here and nice addition to your team of _____. Also, I’ve heard from a few people that
_____ is a great place to work.”
Inaccurate: “I need a job so I have money to buy _____ and my parents said they will buy me a
_____ if I get a job. I really only want to work a few hours each so that I can _____. Also, I
heard you were hiring and heard the job is easy.”
(3) What are your strengths?
Accurate: “Some of my strengths are that I am always on time, I always finish my work, and I
pay attention to details. I think these strengths will be good for your company because (company
name) needs _____ to keep their customers happy. I am also ready to learn new skills like
_____.”
Inaccurate: “I’m not really sure. I’m pretty smart because I know a lot about ____ and I’m really
fast at _____ but people don’t want me to _____ because it’s not the way they do it. I usually do
things my own way because I know how to get things done.
(4) What are your weaknesses?
Accurate: “I’ve had some difficulty with _____ in the past but I have been working to get better
at it by _____. I always try to do my best at _____ and then ask for help if I can’t do it on my
own. Usually, the people that help me with _____ have something that they are not so good at
too and I try to help them in return.
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Inaccurate: “I don’t have any weaknesses, I’m really good at everything. I never need help
because I always do things right and usually I have to help other people who aren’t as good at
doing something as I am.”
(5) How do you handle pressure and stress?
Accurate: “I like to have a plan for dealing with pressure and stress. I usually try to take things
one step at a time and then ask a coworker for help if that doesn’t work. If I’m still feeling
pressure or stress then I will talk to my supervisor to see if there is a better way to deal with it.”
Inaccurate: “I don’t let pressure or stress get to me. I just deal with it and keep doing what I’m
doing.” “I don’t do well under pressure and usually need to walk away and take a break.
Sometimes people get upset that I’m not working but that’s the only way I can calm down.” “I
deal with pressure and stress by listening to music, watching TV, or play video games.”
(6) What motivates you?
Accurate: “I really look forward to and enjoy helping people and working towards finishing a
task or getting to my goal. I feel good knowing that I’ve done my job and was able to help
others.” It’s nice to see the finished product or a smile on the customers face and I like to learn
new skills”
Inaccurate: “My main motivation is money. I look forward to getting my paycheck so I can do
the things I really enjoy. There aren’t many things that I like about working but my parents said
they will buy me a _____ if I can get a job. Mondays are usually pretty rough but I look forward
to the weekend when I can _____.”
(7) How do you work in a team?
Accurate: “I work well with other people and enjoy working in a team. I like helping others and
completing tasks with other employees. Working in a team means helping each other and getting
things done quicker and better than trying to do something by yourself.”
Inaccurate: “I don’t like working in teams and prefer to work by myself because I can get my
work done and go home. If I work in a team I usually have to tell other people what to do
because they aren’t doing things right.”
(8) Do you have any questions?
Accurate: “Yes, I’d like to know what you look for in a good employee. I’d like to know how
many hours and what days I would work. Would it be okay to follow-up or check-in to see if a
decision has been made in about a week?
Inaccurate: “No.” “How much does the job pay and when can I get a raise? Do I get paid for time
off? How much vacation time do I get because _____?”
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Table 1
Examples of Responses to Interview Questions
Question

Accurate

Inaccurate

(1)

What can you tell
me about yourself?

I graduated high school
I went to junior college
I have work experience

I used to play football
I am a quiet person
I like to play video games

(2)

Why would you
like to work here?

I want the experience
I like this company
I think it would be a good fit

I need the money
My parents will buy me a car
I heard you need help

(3)

What are your
strengths?

I am always on time
I always finish my work
I pay attention to details

I’m smart
I’m fast
I don’t know

(4)

What are your
weaknesses?

Sometimes I need extra time
Sometimes I get frustrated
Sometimes I get overwhelmed

I give up easily
People annoy me
I don’t have any

(5)

How do you handle
pressure and stress?

I don’t let it get to me
I’ll help you in a minute
Try to deal with it

(6)

What motivates
you?

(7)

How do you work
in a team?

(8)

Do you have any
questions?”

I ask a coworker for help
I talk with my supervisor
I do one thing at a time
Helping people
Finishing the task
Knowing I’ve done my job
I like to learn new skills
By helping other employees
By letting others help me
By sharing the workload
What will you expect of me?
What are the hours?
Can I follow up in a week?
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Money
My parents will buy me a car
The weekend
By only doing my work
By telling others what to do
By working alone
Are you going to hire me?
When do I get a raise?
No

Figure 1
Diagram of convergent and divergent multiple control.

Variable
Convergent

Variable

Response

Variable

Response

Variable

Response
Response
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Divergent

Figure 2
Example of on-screen SB Instruction with five response options.
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Figure 3
Diagram of the general sequence for Experiment 2

TB Pretest for each question

Quasirandom
assignment

CBST
(Question 1)

CBST
(Question 2)

CBST+
(Question 3)

CBST+
(Question 4)

TB Posttest

TB Posttest

TB Posttest

TB Posttest

Repeat conditions in randomized order with TB Posttests for each (x3)

Switch all questions to the most effective condition (CBST or CBST+)

Follow-up
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Figure 4
Screenshots of CBST control menus.
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Figure 5
Example of on-screen video-instruction.
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Figure 6
Example of on-screen video-modeling.
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Figure 7
Experiment 1: Participant 1 data.
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Figure 8
Experiment 1: Participant 2 data.
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Figure 9
Experiment 2: Participants 1-5 data.
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